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the fire and a very large 


WHO WANTS TO ANSWER THIS? 
Why do you suppose it is that the city of London, England, has about fifteen hundred men 


in its fire department, and the city of New York, about the same size, has four thousand /— 
Richard E. Vernor. 


The Quarterly 


Vol. 16 April, 1923 No. 4 


Twenty-Seventh It is three years since our last annual meeting in 
Annual Meeting. Chicago. Our convention in 1920 was held in the 

auditorium of the Insurance Exchange, an ideal 
room for a meeting of the nature of ours, but which with our growth and 
development is no longer large enough for our purpose. This year, there- 
fore, May 8, 9, 10, we are to assemble in one of Chicago’s beautiful new 
hotels, The Drake, the location of which, on the lake shore of the “North 
Side,” away from the noise and confusion of the “Loop” district, is ad- 
mirable. The three years past have added much to the beauty of Chicago, 
especially to the impressiveness of the majestic boulevard, Michigan Ave- 
nue, which is now extended over the river to the north. The Drake is but a 
few blocks from Underwriters’ Laboratories farther out along the shore of 
Lake Michigan. The assembly room is on the main floor and opens upcn 
a terrace. The equipment, accommodations and service are of the best. 
The official program to be mailed to members shortly and the announce- 
ments in the News Letter will indicate the budget of committee reports 
to be presented, and other items of the meeting. 


* * * * xX 


Canadian The number of fires in churches in Canada has been so 
Church Fires. great during the past winter months as to bewilder the 

church-goers of the Dominion and to cause the appre- 
hension that a conspiracy existed to destroy church property of all de- 
nominations. No evidence, however, seems to have been brought forward 
to prove that these frequent fires were of incendiary origin; in fact most 
of them are believed by the Chairman of our Canadian Committee, George 
H. Greenfield, to have been due to defective heating systems or bad house- 
keeping, and he has recently requested the members of his committee to 
urge church trustees throughout the Dominion to give attention to the 
common heating and lighting hazards of these edifices. 

There existed in New England during the last century a notion that 
it was impious to install a lightning rod on a church because such a pre- 
caution indicated lack of faith in the loving care of the Deity. Modern 
so-called higher criticism, operating as a cloak for common sense, has 
largely dissipated perhaps such notions among intelligent people. It is 
now generally recognized that natural laws are inexorable, still, the lack 
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of care commonly exercised over fire hazards of churches creates a 
condition as disaster-inviting as if the old mischievous ideas still prevailed. 
The further fact that many churches are not insured in the manner of 
ordinary business properties results in their going frequently for long 
periods without competent inspection. Heaters thus become defective, 
lighting apparatus sub-standard, and housekeeping conditions bad; and 
these conditions continue until a period of extreme cold or the use of 
substitute fuels places too great a tax upon things as they are. It is 
doubtful if any of the Canadian .church fires this past winter were in- 
cendiary, except that carelessness or neglect is an incendiary. 


* * * * * 


Electricity Takes From the time of its first introduction electricity has 
Fifth Place as been recognized as a fire cause of major importance, 
Fire Cause. Electricity’s capacity for starting fire was demon- 

strated promptly, and rules to control its hazard 
were first promulgated in 1881. These early rules were later amalgamated 
into the National Electrical Code, which has now become the National 
Fire Protection Association’s best known standard. 

In spite of progressive improvements in electric equipment and 
methods of installation the annual losses due to fires of electrical origin 
continued heavy. The use of electricity was growing faster than pre- 
cautions to safeguard it could be developed. No complete loss analysis 
figures are available prior to 1915, but it is safe to assume that the average 
fire loss due to electricity since 1915, reported by the Actuarial Bureau of 
the National Board of Fire Underwriters, is a fair criterion for a number 
of years earlier. 

According to the Actuarial Bureau’s figures (which the Bureau states 
should be increased 25 per cent to cover unreported losses) for 1915-19, 
the loss due to ffres of electrical origin was $84,086,471, an average of 
nearly seventeen million dollars a year. This was the largest item among 
the classified fire losses due to known causes, and amounted to 15 per cent 
of the total, excluding those of unknown origin or those due to exposure 
and conflagration. 

In 1920 “‘matches—smoking” displaced electricity as the most impor- 
tant fire cause, and in 1921, as shown by the statistics published on another 
page of this issue of the QuaRTERLY, electricity has taken fifth place, »zith 
a total loss of $12,723,000. This is a decrease of four million dollars from 
the 1915-19 average, and is eight per cent of the total loss as compared 
with the 15 per cent for the 1915-19 referred to above. While the in- 
fluence of a few large fires on statistics of this kind may modify the results 
for a single year by several million dollars the change is nevertheless so 
striking that it should not pass without comment. The reduction in loss 
due to fires of electrical origin is remarkable in view of the tremendous 
increase in the use of electricity. -It may be due to a number of factors, 
to the gradual replacement of old substandard wiring by new installations 
conforming to the latest requirements of the National Electrical Code, to 
Letter inspection service, to progress in the education of users of electricity 
as to its fire hazards, and to increased co-operation in promoting safety in 
the use of electricity on the part of the electrical industry. Whatever may 
be the relative influence of these several factors, the result gives encour- 
aging evidence of the value of fire prevention efforts in this field. 
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The Inflammable Rare good luck attended a fire from a nitro-cellulose 
Picture Film motion picture film in the building of the Oliver 
in Boston. Ditson Co., music publishers, of Boston, recently. In 

the offices of some advertising agents on the ninth 
floor the New York Tribune was displaying two films to the executives 
of the company, using two portable projectors over which was set a small 
steel and asbestos box in lieu of the required safety booth. The first film 
to be run caught fire and the operator attempted to tear it, knocking the 
reel on to the floor where it was consumed. The operator was an experi- 
enced man and the executives viewing the picture were not stampeded. 
The film fire was cooled slightly by the contents of two soda-acid ex- 
tinguishers and the damage to the building was the smoking up of the 
furnishings and decorations. This damage the New York Tribune made 
good, explaining at the same time that the inflammable nature of the film 
was not known, slow-burning film having been ordered. 

The culpability of this newspaper in neglecting to ascertain the char- 
acter of the film it was using and in violating the laws of Massachusetts 
in the Ditson building display cannot be disputed. The incident is eloquent 
of the long series of “didn’t know it was loaded” stories that will be 
offered to the public as soon as the movie theatre discarded gun-cotton 
film now being sold to amateurs throughout the country begins to register 
its reprisals in fires and death. 


ke te eee 


Office Building The floor loads prescribed for building design vary 
Floor Loads. picturesquely in the building code requirements of 

different cities, indicating a lack of definite information 
as to actual loading conditions found in practice. Thus one of the im- 
portant problems confronting the Building Code Committee of the U. S. 
Department of Commerce, of which Ira H. Woolson (chairman N. F. 
P. A. Committee on Building Construction) is chairman, is that of de- 
termining the actual conditions of floor load which may be expected in 
practice, and on which reasonable design requirements of building codes 
may be based. As a start in compiling the requisite data, the committee 
has secured figures on typical office floor loads in the Equitable Building, 
New York, and in the Union Central Life Insurance Co. Building in 
Cincinnati, and has collected the results of the few previously published 
investigations on this subject. This data is presented in an article published 
in the Engineering News Record (March 29, 1923, p. 584), in the Ameri- 
can Architect and Architectural Review (March 28, 1923), and in the 
Architectural Forum, Buildings and Building Management, Concrete, Dis- 
tribution and Warehousing, and the American Machinist. 

The most interesting part of this article describes the typical office 
floor loadings in the Equitable Building, where loads were determined by 
weighing each article of furniture in the office under consideration, and 
making an estimated allowance for the weight of the occupants. In this 
building the average live load per square foot was found to be 11.6 pounds, 
with individual offices varying from 1 lb. to 78 lbs. per square foot, the 
latter figure representing the loads in the file room of a bonding company, 
and the stack room of a law library. 
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This investigation is of great interest primarily because it seems to 
indicate that considerable economies may be effected without endangering 
the safety of building construction by lightening the design of columns 
which are now customarily figured for comparatively heavy average floor 
loads, and incidentally because of the relation of floor loads to structural 
damage to buildings in case of fire. It is to be hoped that the Building 
Code Committee will succeed in securing without delay necessary addi- 
tional data on actual floor loading conditions not only in office buildings 
but in structures of every class, so that they may be enabled to make much 
needed recommendations as to minimum requirements for safe and 
economical building design. 

i ak oe 


The Silent A discriminating and instructive editorial on a point in 
Watchman. fire protection is not yet so common in the columns of 

American newspapers as to permit us to pass without 
special attention the following, appearing in a recent issue of the Boston 


Herald: 
Nipped in the Kindling. 


In the basement of a large apartment house on Beacon Street, a night 
or two ago, a mysterious fire began to climb the inner sides of a three- 
decked wooden closet. The contents were mainly screens, standing on 
edge as if the better to burn. The closet was one of a row, each was 
packed with screens and with the riff-raff that accumulates under a thrifty 
janitor’s care. Within arm’s reach was a long bench, used for carpentry 
and painting; it was oily. Well dried combustibles were all about; here, 
a stack of odd pieces of lumber; there, broken chairs; against a wall, 
the remains of a discontinued flight of stairs. This part of the basement, 
large in itself, opened into a narrow hallway leading past a series of 
lightly partitioned store rooms into the bottom of the stairway, that rose, 
story by story, around the service elevator shaft. Upstairs in the quiet 
apartments the tenants were fast asleep. And so the little fire, now catch- 
ing in a box of excelsior, had its work laid out for it, like the train of 
powder that leads to a charge. 

—What happened? 

By the time that the flames had reached the excelsior, and bitten well 
into the back of the closet door, and edged upward past the decks, they 
had generated heat enough to fuse the metal on two automatic sprinkler 
heads, just below the ceiling. Instantly the combined sprays drenched 
down the closet. That blackened fire had never had a chance. And yet, 
do you remember how owners protested when the aroused public insisted 
that our five-story apartment houses, built of wood walled in with brick, 
should be made safer for all concerned? 


Such a forceful and cleverly written presentation of a specific case of 
property and probably life saving by a newspaper in a city that has not 
been free from apartment house fire horrors is of singular educative value. 

664s 


The Lions’ The application of the San Francisco “Den” of the Inter- 
Share. national Association of Lions’ Clubs for associate mem- 

bership in the N. F. P. A. indicates that the activity of 
this excellent organization in fire prevention work is to be more than 
sporadic. The Lions, the Kiwanis and the Rotary clubs have always 
offered cordially their speaking platforms for fire prevention talks but 
the Lions’ Clubs seem to be preparing to do something on their own. The 
fire prevention movement among the locals of this organization has been 
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extended throughout California. Since taking up this matter last October 
one hundred meetings have been held by the organization in that state, and 
the joint meeting with the San Francisco Commercial Club on April 18, 
the anniversary of the big fire, indicates that the metropolis is not left out 
of the field of the Lions’ Clubs’ fire prevention activities. The California 
clubs have decided to bring the subject before the convention of the Inter- 
national body at Atlantic City in May with the object of making fire 
prevention activities a permanent plank in the platform of the organization. 
If success attends this effort the Lions’ will have taken a step notably in 
advance of any taken by its sister organizations in thus adopting a w elfare 
work whose interest and significance is national as well as local. 
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More Unconscious The Boston Daily Globe in its commendable efforts 
Incendiarism. to smooth the rocky road of life for its constant 

readers occasionally plays the role of Happy 
Hooligan. In its issue of March 31 it prints this with a drawing of a 
lighted candle inside a paper bag: 


There are times, even in these electrically and gas lighted 
days, when candles must occasionally be burned for illumination. 
But to carry a lighted candle out to the garage or down cellar 
or in places where winds and drafts exist is somewhat of a task. 
Here’s a simple way to do it. 

Wrap the neck of a large paper bag about the shank of a 
long candle and then hold the two in the hand as shown. Just 
the slightest hole can be torn out of the top of the bag to admit 
fresh air, but not large enough to let the wind in. A candle thus 
lighted and held will burn for a long time without going out, and 
if the bag is of light colored or white paper will shed a good 
light in an emergency. 


This brilliant bit of helpfulness has the caption “Economy Kinks” 
and suggests a syndicated filler which possibly appeared in other papers. 
Undoubtedly such a contrivance has all the merit the author claims for it. 
It will shed a good light in an emergency; in fact, it may light up the 
whole town. * 
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Meeting of Executive Committee. 


The midwinter meeting of the executives was held in Atlantic City 
on January 27, 1922. The following members were present: 


Albert T. Bell, Atlantic City, Chairman 

J. I. Banash, Chicago 

W. F. Ballinger, Philadelphia 

Geo. W. Booth, New York 

Geo. H. Greenfield, Montreal 

H. L. Miner, Wilmington, Del. 

F. B. Quackenboss, Nashville 

A. M. Schoen, Atlanta 

H. V. Thayer, Boston 

Louis Wiederhold, Jr., Philadelphia 

H. O. Lacount, Boston, President 

Rudolph P. Miller, New York, Vice-President 
Dana Pierce, New York, Vice-President 

F. J. T. Stewart, New York, Past-President 
Franklin H. Wentworth, Boston, Secretary. 


Business Transacted. 


The program of the coming annual meeting of the Association was 
discussed at request of the Program Committee. 

The following Committee on Electric Railway Car Houses and Cars 
was appointed to prepare and assemble regulations for the safeguarding 
of such properties: A. M. Schoen, Chairman, N. G. Burgster, J. C. 
Forsyth, Martin Schreiber. 

The matter of the objections of member A. F. Jenkins to Executive 
Committee action of June 29, 1922, respecting Mr. Jenkins’ statement at 
annual meeting May, 1922, regarding Rule 25 f of Proposed regulations 
for the installation and operation of Acetylene Compressing Plants was 
presented and no action taken. 

The chairman of the Electrical Committee outlined the present status 
of the proposed Combined Electrical Fire and Safety Code of the Ameri- 
can Engineering Standards Committee. 

It was voted to instruct the Electrical Committee acting for the Asso- 
ciation to organize a Sectional Committee of the American Engineering 
Standards Committee to act upon the proposed 1923 revised National 
Electrical Code, the Electrical Committee to report the findings of the 
Sectional Committee to the N. F. P. A. as sponsor for the Code under the 
A; BUS. C. 

Action respecting the submission for registration by the American 
Engineering Standards Committee of the N. F. P. A. regulations govern- 
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ing First Aid Fire Appliances and Dust Explosion Hazards was deferred. 

The International Brotherhood of Electrical Workers was elected a 
member. 

The Committee on Hydrants and Valves was requested to prepare 
regulations governing Fire Department connections to automatic sprinkler 
equipments. 

The matter of more comprehensive regulations governing local valve 
alarms in connection with automatic sprinkler equipments was referred to 
the Committee on Signaling Systems in conference with the Committee 
on Automatic Sprinklers with the request that this item be adequately 
covered in the regulations of both committees. 


The matter of the proposed tests to determine the adequacy of the 
present regulations governing pipe sizes and spacing of sprinkler heads 
was discussed and it was voted to invite the Chairman of the Committee 
on Automatic Sprinklers and the Chairman of the Special sub-committee 
having this matter in hand to attend the next meeting of the Executive 
Committee and discuss the subject with the Executives. 

Certain changes in existing committee rosters were made at request 
of members and the chairmen of committees. 


A vote of thanks was tendered to the management of Chalfonte- 
Haddon Hall for its generous hospitality and unusual courtesies extended 
to the Committee. 


Inspectors are continually reporting finding bridged or “jumpered” 
fuses in industrial plants and mercantile establishments. The use of 
pennies is quite common for this purpose and some inspectors claim that 
they have derived quite a little income by the removal of these hazards. 
The use of a bar of solder for bridging a fuse is perhaps not quite so 
common but it certainly is fully as effective in creating a fire hazard. The 
fuse, shown above, was found in service by Inspector I. E. Peak (Member 
N. F. P. A.) of the Underwriters Bureau of New England. Mr. Peak 
very properly appropriated the fuse and courteously loaned it to us for 
reproduction. As the fuse was a large one and nearly half a bar of solder 
was used, his find was easily worth several of the common penny variety. 
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Factors Affecting the Fire Tax Rate. 


By Charles E. Worthington. 
(Member N. F. P. A.) 


When we analyze critically what has been already achieved in re- 
ducing the rate of the fire tax we will not be able to permit ourselves 
to entertain illusions as regards the results of our altruistic efforts. No 
doubt these have had their effect, but in general other considerations have 
overshadowed fire prevention and made it an incidental rather than a 
primary reason for improvements in building construction. 

The “built to burn” era of the latter part of the nineteenth century 
was the outcome of new and undigested economic conditions ; industrial 
expansion viewed through the glass of enthusiasm was seen as a glorious 
picture of activity and prosperity. A desire was awakened to seize fortune 
in her flight and think of the consequences afterward. ‘“Facilis decensus 
Averni,” a headlong plunge and a long way out, for that may be done in 
a decade which will require centuries for its undoing. 

It is not surprising that the lure of new and unheard of profit stimu- 
lated a universal desire to manufacture and sell something. ‘Time was 
precious and any available building, however flimsy or unsuitable, was 
utilized to carry machinery. The lesson of the relation of manufacturing 
waste to ultimate and continued profit had yet to be learned. Europe 
already knew it but we of America were not ready to consider European 
methods and teaching. 

Slowly, however, economic conditions changed and the change brought 
with it a realization of the earlier fallacies. Manufacturing waste and 
fire waste assumed appalling proportions and began to receive attention 
as production gradually increased and met foreign competition. With 
the growth of cities, the centralization of industries and resultant concen- 
tration of values and the consequences of the fire waste became more 
evident. Economic conditions changed rapidly and the need for better 
protection became apparent. Fire was recognized as an important part 
of the waste which all modern effort is striving to eliminate. 

Structures already in existence could to some extent be bettered but 
in the main conditions could only be improved through the removal of 
existing buildings by time and fire. This process is necessarily slow, its 
results can be measured only after long periods of years, and infinite per- 
sistence and patience are necessary to eventual achievement. 

Very much of the prospect of decreased fire loss depends on the 
average character of structural replacements—replacing the old with 
something safer and better. This is exactly what we have been to a 


Epitor’s Note: This is a continuation of Mr. Worthington’s discussion of the 
economics of the fire waste. See “Are We Winning or Losing?” July 1922 
Ovarter_y (Vol. 16, No. 1, p. 49), and “The Decreasing Fire Tax Rate,” January 
1923 QuartTERLy (Vol. 16, No. 3, p. 230). 
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certain extent doing, and, in general, doing well—not that we do not still 
build to burn but we do not do so to anything like the former extent. 
Much also depends on the use of mechanical devices for fire detection and 
repression, the improvement of public fire extinguishing facilities and 
upon conscious and persistent effort to seek out and remove the causes of 
fire. These statements apply particularly to the great commercial and 
manufacturing centers, for it is here that we find concentrated values and 
here only are possible the major conflagrations destroying thousands of 
buildings in a single sweep. Fear centers in the possibility of territorially 
great urban fires. ; 

We have made astonishing progress in fire resistive construction 
(“fireproof” is seemingly impossible) but even yet an isolated fire resistive 
or sprinklered structure is not a completely reliable conflagration barrier. 
Grouped, their resistive qualities are increased and it would require a 
very vivid imagination to picture a sweeping fire in a city entirely of 
fire resistive construction or even in one completely sprinklered, assurning 
good water service and pressure and an efficient fire department. 

Knowing that the rate of the fire tax has fallen, and that‘it has fallen 
not by ehance but through the operation of definite causes, it is of interest 
to discover to what extent the replacement of combustible by fire resistive 
construction and the extension of automatic sprinkler protection have 
progressed in our larger cities. To collate statistics of this kind in under- 
standable form would be a practical impossibility for there is no stand- 
ardization among the various cities either in methods of bookkeeping or 
in nomenclature, and even if there were it would be hard to arouse suffi- 
cient interest on the part of the public officials concerned, relative to mat- 
ters outside of their regular duties to procure any extensive results. This 
was, however, attemptéd by the author. The attempt was met in part by 
co-operation, courtesy and an attitude of helpfulness highly appreciated, 
but not to a sufficient extent numerically to make the project feasible. 

It seems entirely proper, however, to select a single city as probably 
typical of the average, selecting for that purpose a conservative city of not 
over-rapid growth, for which complete details are available. For this 
purpose Boston seems to be the best choice, since it has a reputation for 
conservatism that should make it a fair example, which should not differ 
from the average to any great extent. Maps of Boston at two separate 
dates are available and the complete system of bookkeeping of the Build- 
ing Department permits acquisition of the necessary statistics. 

For this purpose the building permit records were taken for the first 
five months of 1914 (the last “normal” year) and corresponding records 
for 1922.* In 1914 (five months, January to May inclusive) permits 
were issued for the construction of fourteen first class (fire resistive) 
buildings and 163 second class (ordinary brick or stone) buildings, and 
demolition permits were issued to the number of 128. These records are 
for the entire city but the construction of first class buildings is always 
chiefly in business districts and of second class very largely so. 

In 1922 in the corresponding five months permits for first class con- 
struction numbered 235 and for second class 270; demolitions, mainly to 


* As data from these records was difficult to extract, it was not attempted to 
obtain figures for a full year. 
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BOSTON,MASS 
Part of Financial District 


Part of Boston’s financial district in April, 1895. The shaded build- 
ings indicate fire-resistive construction. There were no buildings with 
sprinkler protection. 


make way for betterments, there being little central vacant land, 206. 

Note the proportion. The total number of permits issued in 1922 was 
233% of those for 1914, but the number of first class permits was 1680% 
of the 1914 number, while 1922 second class were 166%, the increase in 
the first instance being 1580%, and in the latter only 66%. 
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BOSTON,MASS 
‘art of Firencial district 
April 1722 


The same district in April, 1922. Concentric rings indicate automatic 
sprinklers. 


The larger part of this first and second class construction is in busi- 
ness districts. The general result of the new construction of 1922 and 
previous years may be realized when it is stated that there are now more 
than 350 buildings of first class construction in the central business dis- 
trict, more than 30 of which are also sprinklered. Some new districts are 
practically 100% fire-resistive construction. The number of buildings of 
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BOSTON, MASS. 
PART OF RETAIL DISTRICT 


Apri! 1835 


Part of Boston’s retail district in April, 1895. 


a given character is immaterial except as an index of progress but when 
the brief period of development of the modern American fire-resistive 
structure is considered and when it is realized how few years have passed 
since the erection of the pioneer building of that type in Boston, the 
record becomes impressive. 

The finally perfected building ordinance for the City of London 
was enacted in 1687, twenty-one years after the “great fire” of 1666, but 
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The same district in April, 1922. 
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it was not until 1875, one hundred and eighty-eight years later, that the 
city proper was pronounced to be practically rebuilt in conformity to that 
ordinance. If the present rate of replacement continues in Boston, the 
business section, which corresponds to London City, should become en- 
tirely of fire-resistive construction within half the period required for re- 


building London, probably before the year 2000. This change may be 
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expected to come largely because of economic, rather than legal pressure. 
The comparison between London and Boston is apt because the original 
London was a wooden city, as much so perhaps as Chicago or Oshkosh, 
though probably much better built, and the London fire of 1666 raged 
largely in wooden structures. The preference for wood as a building 
material was strong and in one instance Parliament was memorialized in 
an address setting forth the comparative virtues of wood, including fire 
resistance. 

In May 1922, the total number of automatic sprinkler installations in 
Boston exceeded 1260, of which some 1100 were “complete” and 160 
“partial” (Boston Board of Fire Underwriters). The value of automatic 
sprinklers in suppressing fire and of sprinklered buildings as conflagration 
barriers needs no comment, it has been severely tested in Boston and has 
triumphed. 

These fire-resistive and sprinklered buildings are largely ranged along 
the chief thoroughfares in such manner as to form practically continuous 
barriers subdividing the congested district of the city, which formerly 
formed a single conflagration area, into five well marked districts, be- 
tween no two of which is it at all probable that any conflagration could 
pass, if a reasonable allowance be made for the probable value of the 
fire department. 

There are three distinct systems of water service: low service, with 
50-55 Ibs. pressure; high service, 90 Ibs.; and high pressure capable of 
150 Ibs.; the two first being gravity systems, the latter a direct pumping 
system. The business district is pretty thoroughly covered by all three, 
with large mains and an abundance of hydrants. Salt water can be used 
by the high pressure system should emergency require. The total water 
supply is such that, in event of a conflagration emergency in the business 
district, delivery of more than 60,000 gallons per minute could be made 
while maintaining the pressure at not less than 20 Ibs. at all hydrants 
supplying fire engines. This estimate is confirmed as conservative by the 
Boston Water Department. 

The fire department is of good size, well drilled and fully supplied 
with all needed apparatus, including special apparatus for high pressure 
service, such as swivel nozzles (deck guns) on trucks capable of delivering 
enormously powerful streams at high velocity. More than 60 pumping 
engines are available within the city and nearly as many more can be 
summoned from immediately surrounding suburbs. Three fire boats are 
also available as aid along the water front. 

In all of this preparedness against the conflagration menace, mainly 
achieved within the past 20 years, Boston has apparently kept pace at 
least with other large cities and can at least lay claim fairly to be up to 
the average. 

The accompanying maps of portions of the retail and financial dis- 
tricts showing the number and distribution of fire-resistive buildings and 
sprinkler equipments in 1895 and 1922 clearly portray the progress of 
27 years (the entire district is too large to be reproduced on an intelligible 
scale), and a fifth indicates the trend of new construction. Water service 
cannot be shown on these small scale maps. It is quite probable that.this 
rate of progress has been in specific instances much exceeded elsewhere 
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A newly built section of Boston in April, 1922, showing the trend of 
new construction. 


for, presumably, Boston simply represents an average. In fact the Build- 


ing Commissioner of Detroit in an instructive letter stated that new busi- 
ness construction in that city (five months of 1922) was practically 100% 
“fireproof,” the sole exception being one small storage building. 

It will probably be conceded that under modern conditions 100 years 
is a reasonable limit for the practical reconstruction of the average large 
city in its central district and that the conflagration proof city, or cities, 
may be held to be in sight. 

It is true, however, that modern fire-resistive construction is large 
area construction and increases the possibility of conflagrations within the 
limit of four walls, equalling, in damage inflicted, a conflagration of 
former days of considerable territorial extent. This is, however, very 
largely compensated for by a wider application of the automatic sprinkler, 
which we may also expect. 

The business district of Boston is subject to regular fire inspection 
by the inspectors of the Boston Board of Fire Underwriters, and a some- 
what less regular and comprehensive one on the part of the Fire Marshal’s 
office, in addition to which an extensive inspection scheme of uniformed 
members of the fire department is being put into operation. 

Manifestly all of this inspection and improved construction and 
service must be reflected in the fire loss, but fire loss is always a matter 
of relativity and to be at all authentic must be based upon definite values 
which change annually. This is difficult to establish for a single city since 
it must, in this case, be fairly accurate, whereas if we were dealing with 
statistics of a hundred cities we could fall back on averages. Tax rates 
vary greatly in various communities while the relation of assessments to 
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real values varies still more and all tax assessments in cities are of neces- 
sity to some extent based upon economic rather than real values, assuming 
the real or intrinsic value to be the cost of reproduction less depreciation. 
Nevertheless the only way to approximate mass values is by means of the 
tax lists, and knowing the practice of any particular city as regards the 
proportion of real value assessed for taxation, a fair estimate is obtainable. 
Boston assessments formerly represented about 42% of the appraised 
value (they are still well below that in some cities) but the basis has been 
gradually increased until it is set at about 66 2/3% of appraisal, an esti- 
mate which is well confirmed by comparison of a number of independent 
appraisals with the tax lists. Therefore the combustible value of Boston 
buildings may be reached by adding 50% to the assessment, to get cash 
value of buildings only, and by adding 150% more for general contents, 
personal property and stocks of merchandise, placing the total burnable 
value at 2% times the assessment in normal times. In dealing with the 
past seven years (1914-1921), however, a liberal addition must be made 
for inflated values. Using the tax lists therefore we get the following: 


BURNABLE VALUE 


Fire Loss 

Fire Tax Rate 
(Dollars per 
Thousand of 
Burnable Values) 
Population 
Number of Fires 
Per Capita Loss 
Number of 
Buildings 


1914 --$1,286,780,750 (2% times building values) $3,044,626 $2.40 701,275 2319 $4.34 102,095 
- -$1,863,523,700 (3 times building values) $4,017,158 $2.10 755,857 1910 $5.31 109,167 


The increase of estimated combustible value as tabulated is 45% in 
eight years, or well below the normal 714% annual normal average in- 
crease, certainly a conservative estimate. The increase of fire loss was 
32%, and the decrease in the fire tax rate, 12.5%. The increase in popu- 
lation was 714%, and increase in per capita loss 22.5%. 

Losses in excess of $15,000 each in 1921 were 13% in excess of 
similar losses in 1914. The number of losses of less than $1,000 de- 
creased 20%. The average loss per fire increased from $1,316.90 to 
$2,103.20, an increase of 60%. The number of fires fell off 17.6%, 
although the number of buildings increased by 7%. 

These results are about what could have been predicted could the 
increase in fire-resistive construction, concentrations of values, and the 
increased activities of inspection have been foreseen. 

Inspection ought to reduce fires numerically, particularly small fires, 
and, despite the increased number of buildings, the total number of fires 
fell off 17.6% and the number of small fires fell 20%. Concentration of 
values and larger area of new buildings should theoretically increase the 
average losses in the larger fires and losses of over $15,000 increased 13% 
while the decrease in the fire tax rate (loss per thousand dollars of burn- 
able value) was 12'4% from 1914 to 1922. The per capita loss increased 
2242% in the same period for the simple reason that values increased 
faster than population. It would have probably gone higher had the 
average individual wealth increased as rapidly as it did in some of the 
more favored localities. In rapidly growing communities where increase 
of population exceeds increase of wealth per capita losses are of necessity 
lower. 
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In all of this, the change in the number and character of losses, the 
increase in gross volume and the decrease in the fire tax rate, the tabulation 
and analysis reflect what we know to be the general average. It also 
bears out the theoretical expectation, and rather strengthens the assump- 
tion that Boston is an “average” city, and that the changes in progress are 
universal although of course not uniform in all localities. 

It may also help to emphasize the fact that reduction in volume of 
fire loss cannot be hoped for or expected until the reduction in the fire 
tax rate exceeds the percentage of increase in values, a condition practically 
impossible so long as the nation continues to be prosperous. It requires 
no mathematical expert to demonstrate the inevitable result if the volume 
of combustible material increases by from 7 to 9 per cent annually and 
the loss rate decreases by only a fraction of 1 per cent. 

What has here been given may serve to explain the great forces 
operating to reduce our fire tax and to show the way in which they operate. 
It also shows the operation of forces tending to increase that tax, such, for 
instance, as the increase in size of individual losses, for losses in excess of 
$200,000 by a single fire (excluding territorially large conflagrations) 
were estimated only fifty years ago to represent less than 20% of the total 
fire loss, whereas they now represent over 30%, an increase in that class 
of 50% in this period. It is in this class, however, that we may expect 
restrictive measures to become progressively more efficient. 
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Revised Loss Statistics for 1921. 


$495,406,012 is the final fire loss figure for 1921, according to the 
Actuarial Bureau of the National Board of Fire Underwriters (Member 
N.F. P. A.). This total figure, together with the detailed statistics given 
here, was made available to N. F. P. A. members by publication in the 
January 1923 issue of Safeguarding America Against Fire; the data is 
reprinted in the QUARTERLY in order that it may be available for con- 
venient reference as a part of the permanent records of the N. F. P. A. 

The fire loss in 1921 of $495,406,012 compares with a loss in 1918 of 
$353,878,876, an increase of nearly 30 per cent in three years. The stu- 
pendous 1921 fire loss figure means an average burning rate of $16 a 
second. The sum is equal to more than half the yearly interest on the 
public debt of the United States ; it would have maintained the U. S. Navy 







AMERICAN FIRE LOSSES COMPARED—1918-1921. 


RECORDED LOSS. 







































CAUSES. 1918 1921 

POMC RR GIS se voc cis cies Sb cee veces $16,453,562 $25,992,033 
Spontaneous Combustion .................... 10,258,036 20,186,392 
Defective Chimneys and Flues............... 11,985,782 14,801,581 
Stoves, Furnaces, Boilers and Their Pipes.... 12,234,455 13,910,531 
NI Ne Ch ea yank F pias pie best @ ere wh we os 20,780,307 12,723,209 
Se ee eat & 9,509,499 12,353,222 
I I NN Pn i cy bolas wth Rees ion 6,703,037 11,458,220 
Petroleum and Its Products ................. 6,471,119 9,420,343 
Miscellaneous Known Causes ............... 6,111,123 7,705,196 
ROOTES 100M) MEMCHINIETY. . 5... ce cece ee 7,775,772 6,972,928 
Sparkes from Combustion ......0.55.0.....000- 4,901,123 4,864,771 
Hot Ashes and Coals, Open Fires............ 3,213,075 4,327,268 
orice ah hia din bis «) nsctein vistas Oe 3,902,624 2,831,116 
I Se PRG ey i au) amoalee Wie Ok 2,985,541 2,488,976 
Gas, Natural and Artificial .................. 2,743,080 2,213,440 
AS ag RR IRE es 3,197,807 1,980,274 
Ignition of Hot Grease, Oil, Tar, Wax, As- 

NR occa nleaiSie sin 08 14 pO wk eree 1,024,637 1,597,851 
INE Su ov sipas sine ae ea bales 446,973 1,235,319 
Fireworks, Firecrackers, etc. ................ 279,391 573,595 
Steam and Hot Water Pipes................. 354,828 191,771 
*Exposure (Including Conflagrations)........ 63,735,399 62,912,566 
IN MI ge colae wows re acack povaceans.0 02% 88,035,931 175,584,208 

ee ee naa Rat DE we $283,103,101 $396,324,810 
25 Per Cent to Cover Unreported Losses..... 70,775,775 99,081,202 









NN see rn Es gon $353,878,876  $495,406,012 





*Losses due to spreading fires originating from various causes. 
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for twelve months besides defraying all the costs of the Federal legislative 
department for a like period; it is a sum nearly double the total disburse- 
ments for Government pensions in 1921. 

As will be seen from the accompanying table the order of importance 
of fire causes has changed quite markedly in the past three years. 
Matches-Smoking has moved from second to first place and is firmly 
entrenched in the latter. Spontaneous combustion has jumped from fifth 
place to second, defective chimneys and flues has moved up from fourth 
place to third, while Stoves, Furnaces, Boilers and Their Pipes has 
dropped from third place to fourth, and Electricity has dropped from first 
place to fifth. 

The states which contributed most heavily to the 1921 fire loss were 
New York ($48,391,992), Pennsylvania ($26,448,569), Illinois ($24,765,- 
369), California ($19,968,460), Texas ($19,934,268) and Massachusetts 
($17,641,183). There were thirteen states whose per capita contribution 
to the 1921 loss rose above the national figure of $4.54. These were 
Delaware, $11.26; New Hampshire, $6.47 ; California, $5.83.; North Da- 
kota, $5.74; Arizona, $5.66 ; Georgia, $4.80 ; South Dakota, $4.78; Maine, 
$4.69; Oregon, $4.69; Florida, $4.66; New York, $4.66; Montana, $4.64, 
and Massachusetts, $4.58. Vermont with $1.52 bore the lowest per capita 
loss for the year. 


1922 Fire Loss Record. 


The fire loss record of the year 1922 for the United States and 
Canada stands as the worst in the history of this continent, with the one 
exception, 1906, the San Francisco conflagration year. The estimated 
value of the property in the United States and Canada destroyed by fire 
during 1922,‘as compiled from the daily records of the New York Journal 
of Commerce, aggregate $410,889,350. This is an increase of some 
$77,000,000, or 23 per cent, over the abnormally bad figures of the previous 


year. 
The monthly table of fire losses for the past three years is as follows, 


showing an unusually high average: 


1920 1921 1922 


Reb ed a suisse bnc pce $37,012,750 $35,319,950 $38,663,000 

February 26,631,500 25,888,850 29,304,300 
27,597,701 28,581,100 39,910,750 
22,108,750 22,178,900 31,009,750 
25,440,300 29,868,950 
25,745,900 29,000,700 24,102,850 
25,135 825 33,355,750 36,667,750 
17,930,800 25,829,000 21,579,500 

September 25,630,050 26,502,400 

October 28,331,100 27,955,350 

November 26,178,600 

December 1,197, 28,907,550 47,426,000 


Totals $333,654,950 $410,889.350 
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It should be realized that these Journal of Commerce figures, while 
furnishing a valuable basis of comparison, are lower than the actual fire 
loss as compiled from insurance loss reports. The statistics of the Actu- 
arial Bureau of the National Board of Fire Underwriters for 1921 show 
a loss of $495,406,012 as compared with $333,654,950 for 1921 given by 
the Journal of Commerce. It seems highly probable, therefore, that the 
Actuarial Bureau’s figures for 1922 will exceed $500,000,000. 


The Record for Forty-four Years. 

During the past forty-four years the aggregate fire waste of the 
United States and Canada, as compiled from the daily records of the 
Journal of Commerce, reached the enormous total of $8,077,372,745. The 
record by years since 1897 is as follows: 


PP eats chs sSeny ok $410,889,350 $163,362,250 
1921 333,654,950 ¢ 136,773,200 
FLO sa ceo cece s a aoe eae 119,650,500 
269,000,775 110,319,650 

317,014,385 

267,273,140 

231,442,995 

182,836,200 

‘ 235,591,350 

BESS icc bee dicks he's st eT Oe 

NR? vi.cc Sines 500s ive Cee 

234,337,250 

234,470,650 

203,649,200 

238,562,250 

215,671,250 

459,710,000 

175,193,800 

252,554,050 

156,195,700 
149,260,850 74,643,400 
164,347,450 77,703,700 


$8,077,372,745 


Large Loss Fires in 1922. 

The total number of fires causing loss of $10,000 or more during 1922 
was 4,505. This compares with 4,068 in 1921 and 3,457 in 1920. The 
number of fires in the million dollar class was unusually large, being 
exactly twice as many as in 1921. Following is a list of these fires: 


MontTH LocaATION DESCRIPTION 


January High school 
January Car barns 
TORUATY © 056055 PEE, OWN IB. iin cv ils. e acd aie Ore docks 
February ..... Montreal, Que. ............ Office building 
March 2666. . Montreal, Que. .....54..506% City hall 
RTMOD RE RIO! 6 cass ces need Monastery 
CCR I e's cio ent ewe ae Business block 
MGR os $6:64%5 DEOUIOE” RIOR. skin bas Container factory 
POPE sis acne PEE Wears e0 bh b'e'n twin Gate Lumber mill 
Kearney, N. J Railroad repair shop 
Perth Amboy, N. J......... Lead plant 
Kings County, Wash Forest fire 
Pineville, Orez-<<...0.ss%0% Wholesale district 
Gladstone, Mich Railroad shops 


35555335: 
22225233 
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LocaTION DESCRIPTION 


Arverne, L. I Summer resort 
DalMmOre. BAG. so. ec uds ce bs Grain elevator 
Utah Junction, Col Railroad shops 
July Port Alfred, Que Pulp plant 
UIE i. cccdecee McGill, ca ccex saree Copper concentrating plant... 
uly Beaumont, NOM nn os Ga wee Oil tanks 
jury ae as aaee New York, hoe Warehouse 
RE Voges eas Middletown, Ch cccoieeuees Rolling mill 
Prescott, WHOIS. cextay eens Flour mill 
Railroad pier 
..-» Napoleonville, La. ......... Sugar refinery 
... Sugar Pine, Cal Lumber mill 
... Terre Haute, Ind Hominy plant 
September New Orleans, La Warehouses and piers 
September PBR CIR Secs swiiceuce Lumber mill 
September Madera County, Cal Forest fire 
September .... Indianapolis, Ind. ......... Grain elevator 
September PE ORS ic eveckbewues Stores 
October ....... Northern Canada Forest fires 
TIOVCHINES 606s PUNO COMIN. oon cc ce neseans Oil wells 
OWCTAOE 555g EERIE, BOR soe Sibdeusete Oil wells 
moverimer =. o+s Cracamo: Hh... cis civceene Grain elevators 
November .... Bethlehem, Pa. ........... Fur manufacturing plant 
November .... Winnipeg, Man. ........... College 
December Terrebonne, Que. ......... Business district 
December ..... Newbern, N. C Residences 
December ..... / AOE ONG ids civeeieteds ay section 
December Quebec, NR bids wie wen Church 


Fire Losses in Canada. 
Fire losses in Canada for 1922 set a new high record, exceeding the 


previous high record year, 1918. There was a loss of approximately 
$3,000,000 in the Northern Ontario disaster of October, and in other re- 
spects the losses for the year were unusual. The Monetary Times record 
for the past three years shows the following monthly losses: 
MonTH 1920 1921 1922 
January ; $2,237,900 $3,597,500 


February 


’ ’ 


2,112,200 4,331,750 

2,510,700 2,532,100 

3,811,350 2,956,450 

2,303,400 2,162,550 

2,880,250 3,652,000 

3,014,860 1,926,355 

2,410,300 3,127,000 

: 2,199,700 5,627,950 

November 1,818,750 2,954,400 
December 386, 1,952,600 6,354,550 


$27,371,574 $29,987,510 $43,285,005 


Fire Losses in Great Britain.* 

The fire loss in the United Kingdom during 1922 was in striking 
contrast with the losses of the United States and Canada. The grand total 
for the year was substantially smaller than that for either of the two 
preceding years. The following table gives the monthly fire loss record 
of the United Kingdom for the three years: 


* Data from the London Times. 
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MontTH 1920 1921 1922 
MN 65. sin 'k icin Seisiaes bia pines £303,000 £370,000 £1,285,000 
IN cae ay Gs wicca ping netiecs 694,000 350,000 477,000 
I es eee vain avin dcraielg’ 506,500 425,000 505,000 
EMME ad Sich. g'esic kaha tobi ebn 479,500 643,000 347,000 
REE ried, Geant etne att 1,120,000 936,000 792,000 
RR oO cs eas Ie a saat ,000 780,000 454,500 
MM ee ent sane 619,000 820,000 415,700 
PAIR. laxosic a so acc SSM wie aan 561,000 1,070,000 281,700 
PB OUIOE a Sins cheeses seavatenn 940,000 750,000 345,000 
NE oho cfr skis daca area 1,155,000 620,000 305,000 
TRE = Os key ee een 500,000 475,000 510,900 
MIN ake 7 a hela oie diieg wees 805,000 525,000 443,600 

MRR Snails os Weugixaerssee £8,489,000 £7,764,000 £6,162,400 


Deciphering Charred Records. 


The Bureau of Standards has recently issued Scientific Paper No. 
454 on Action of Charred Paper on the Photographic Plate and a Method 
of Deciphering Charred Records. The investigation was conducted by 
Raymond Davis, photographic technologist of the Bureau. The material 
studied was paper which had been subjected to heat in a closed container, 
the paper having been converted into black sheets of carbon and not to 
ashes, as would have happened had they burned in an open container. 

Preliminary experiments with chemicals were conducted but these 
were unsuccessful. A sheet of the carbonized paper was then placed be- 
tween two “fast” photographic plates and kept in the dark for two weeks, 
On development a very perfect copy of both the writing and the printing 
was obtained. The carbonized paper contains gases that fog the photo- 
graphic plate but the charred ink acts as a protective screen, hindering 
escape of the gas, so that when the plate is developed it has been black- 
ened where in contact with the charred paper except in those places 
occupied by the ink. 

It was found that photographic plates of sensitiveness usually termed 
“medium” or “fast” are suitable for the purpose. Very slow plates, such 
as “process” and the enlarging and printing papers, are not suited for the 
purpose because of the comparative insensitiveness of these materials to 
the gases. 

Experiments were tried with photographic films but “portrait film” 
showed no effect in 32 days and “super speed portrait film” only a slight 
effect in the same period. 
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Oil Fire Fighting. 


A description of the methods used by the Midwest Refining Co. in 
extinguishing a recent oil well fire in the Salt Creek Field, Wyoming, 
may be of interest to other operators who are liable at any time to face a 
similar experience. 

The well, known as No. 4-A, came in on September 18, 1922, and was 
producing at the rate of 2557 barrels a day, accompanied by terrific gas 
pressure. On the morning of September 23, a defective gate valve was 
being replaced and it was while this work was in progress that the well 
caught fire. The origin of the fire is still unknown. The boiler had pre- 
viously been moved away from the well and had had no fire for hours. 

The general superintendent of the producing department from Casper 
was in the field at the time and was in the office of the field superintendent 
when the fire call came in at 11 A. M. The superintendents started for 
the burning well immediately. Upon their arrival, they found the rig 
reduced to a pile of burning timbers and a roaring torch of oil and gas 
flaming above the well. 

Of the seven men at work in the rig at the time the fire caught, four 
escaped with their lives, two of them unhurt, the third suffering a badly 
bruised knee, and the fourth a broken elbow. Of the three who were 
fatally burned, one lived to be taken to the hospital, another ran about 10 
yards from the rig where he fell, and the third was prostrated at the well. 

A large crowd soon gathered, attracted by the dense column of smoke 
rising from the well, among them practically all of the Midwest field 
foremen, who were called into conference at once with the general super- 
intendent and field superintendent upon their arrival at the well. Plans 
were perfected immediately for putting out the fire, it being necessary to 
secure the requisite material and equipment from warehouses and various 
locations about the field while a large amount of work had to be done in 
as short a time as possible. The work, therefore, was apportioned among 
the foremen, each one taking as many of his own men as necessary in 
order to accomplish the task assigned him. 

The farm foreman in whose district the well was located was put in 
charge of all operations, supervising the laying of extra water and gas 
lines, connecting boilers, tanks, pumps, etc. 

In order to have sufficient volume-of steam to combat the blaze, fur- 
nish power for pumps, etc., 12 boilers were ordered assembled and the 
assistant field superintendent was assigned the duty of gathering them from 
the main warehouse yard and various parts of the field and transporting 
them to the well as quickly as possible. 

To secure an adequate water supply for filling the boilers and wetting 


This article is printed through the courtesy of Mr. W. C. Platt (Member 
N. F. P. A.), Editor of the National Petroleum News. 
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Carrying away the body of one of the unfortunate men. 


the debris and earth surrounding the well, it was decided not to depend on 
pipe lines alone, therefore, the farm foreman of an adjoining district was 
instructed to assemble four 250-barrel tanks, placing them adjacent to the 
boilers. In order to protect surrounding property, also to impound such 
oil as might-accumulate after the fire was extinguished, earthen dykes were 
thrown up surrounding the well on the down hill side and were looked 
after by the same foreman. 

It may readily be seen that in drawing field boilers from all parts of 
the field, new ones and old ones, that the filling and testing would be very 
important and the man selected for this work was the field boiler shop 
foreman who with his gang performed this task in a very short time. The 
duty of firing the boilers and keeping up steam was assigned to the chief 
tool pusher, who furnished enough mén from his department to look after 
it. To him was also assigned the duty of guarding all properties after the 
fire was put out and until a new gate valve could be installed. 

The intense heat made it impossible for men to approach near enough 
to the fire to clear away the debris. Shields 4 ft. x 8 ft. were therefore 
constructed by the rig building crew consisting of a frame work made of 
2 x 4 in. lumber covered with corrugated sheet iron. These proved to be 
very effective, allowing the workers to approach much closer to the burning 
well than they could have done otherwise. To this crew was also assigned 
the duty of clearing away as much of the wreckage as possible about the 
well in order to prevent the hot metal from re-igniting the gas after the 
fire had been put out. Long poles were constructed of pipe with grappling 
‘hooks at one end for hooking into various pieces that were to be drawn 
away. Cable was attached to the opposite end of the pole and to a truck 
which pulled away the wreckage. The heavy parts of machinery which 
could not be moved, as well as all ground surrounding the well, were 
«lrenched by water from the hose line. 
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Night scene showing the boilers in place; the only illumination is the fire. 


The furnishing of the necessary pipe fittings, valves, etc., for con- 
necting boilers, pumps, and tanks, was no small item and the chief field 
warehouseman and his crew were kept very busy for a short time in its 


accomplishment. 

The organization just described functioned perfectly and without 
hesitation. As previously stated, the well caught fire at 11 A. M. and by 
1 P. M. from all quarters of the field, men, teams, trucks, boilers and 
material of all kinds were moving in the direction of the conflagration. 
Boilers were arranged side by side in a straight line about 100 yards 
distant from the well and were connected in batteries of four into a 
4-inch header. From each header a 3-inch line extended to the well, 
making three 3-inch steam lines. There were also two 2-inch lines from 
the headers laid on the ground with nozzles close to the well. In order 
to get: the nozzles of the 3-inch lines, which of necessity were 100 yards 
long, into proper position at the well, the front ends were lashed to a 
steel wagon axle with steel wheels. A gang of men then took up the rear 
end of these lines at a point far enough back for coolness and safety and 
pushed them forward into proper position at the well. Connection was 
then made into the 4-inch headers. Two high pressure pumps were 
connected to the four 250 barrel water tanks, pumping into the two hose 
lines which were put into operation in time to cool the ground as has 
been previously described. 

At 2:30 A. M., just fifteen and one-half hours after the fire caught, 
with a pressure in the boilers of 125 pounds, the signal was given to turn 
on the steam. It is variously estimated that from 10 to 20 seconds were 
required from the time the first valve was opened until the fire was snuffed 
out. The fact is, however, that it simply required the few seconds neces- 
sary in order to have the full volume and pressure of steam effective at 
the point of contact with the gas. 
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The ground and all debris were sufficiently cool so that no re-ignition 
took place. A corps of men adequate to guard the premises and property 
were left on hand. The’ gate valve and control head were put in place 
without further difficulty after daylight. As this fire was extinguished 
while it was very dark, there were several automobile headlights and spot- 
lights advantageously placed so that the men could see after the fire was 
put out. This proved to be a great help as, by contrast, it seemed ex- 
ceptionally dark immediately after the big blaze was extinguished. 

The success of the undertaking should be attributed to prompt or- 
ganization, adequate equipment and a corps of men who understood just 
what they were to do and had the nerve to do it; however, no man was 
asked to risk his life or take any unnecessary chances. No accident of 
any kind occurred and as all crews were organized in shifts, the men were 
relieved and well fed so that no one was unnecessarily fatigued. The best 
of order prevailed and there was surprisingly little excitement,—it was all 


in the day’s work. 


Portable Pumps for Fighting Forest Fires. 


During the past few years small combination gasoline engines and 
pumps have been developed for fighting forest fires with considerable 
success. The pumps at present manufactured for this purpose range from 
85 to 200 pounds in weight and from $350 to $450 in cost. There are two 
types of pumps: the light single cylinder one man machine, and a two 
cylinder machine for two men or a pack horse. Both types can pump 
twenty gallons of water per minute against a head of from ninety to one 


hundred pounds. 

These pumps seem to have given excellent service wherever used. The 
following is quoted from the British Columbia Forestry Branch Report 
which recently appeared in the Pacific Coast Lumberman: 

Seventy-five portable pumps will be in service this season. Last year various 
improvements were made in this equipment with the result that it was used to a 
much greater extent than formerly both for fire-fighting purposes and for control 
of slash-burning fires. The department places great value on these pumps, and the 
1921 report, recently issued, states: “There can be no doubt whatever that the use 
of this mechanical means of fire-suppression marks the greatest step forward in 
recent years in the work of forest protection.” The total running time of the 
pumps last year was 2,400 hours, and it is estimated that 25,200 tons of water 
passed through them. To a greater extent than ever logging camp operators are 
adopting this means of fire-suppression, showing conclusively that it has passed 
the primary experimental stage and is now accepted as a necessary piece of 
equipment in a modern logging operation. 


Mr. Roy Headley, Assistant Forester of the United States Forest 
Service, has the following to say regarding the use of these pumps: 

We have perhaps a dozen small pumps in use throughout Montana, Idaho, 
Washingtcn, Oregon and California. They are not called upon very frequently 
but they have a distinct part to play in forest fire protection. They are particularly 
valuable in handling fires in countries where the accumulation of litter is very 
heavy. These pumps are sometimes used in series—that is one pump will be used 
to elevate water through five hundred or a thousand feet of hose to a canvas tank 
from which another pump sends the water through another section of hose to 
another canvas tank or to the edge of the fire. 
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We have used or experimented with numerous other types of pumps, mostly 
hand power pumps. There are numerous pumps manufactured for tree spraying 
purposes, most of which work very well, theoretically at least, on a forest fire, 
but as a matter of fact none of these hand power pumps have attained what might 
be called a recognized place in the system of forest fire protection used on the 
National Forests. 


The following statement is from Mr. G. M. Conzet, Chief of Field 
Administration of the Minnesota State Forest Service: 


Regarding the use of light portable pump outfits for fighting forest fires: I 
think this is the greatest and best item added to forest fire fighting equipment. One 
of these pumps on our bad peat fires will do more work and better than twenty 
men. One ranger estimates a good pump outfit would be worth fifty men on any 
fire. This of course means we grant water is available within two thousand feet. 


A paper presented by Mr. Henry Sorgius, Manager of the St. 
Maurice Forest Protective Association, to the North Eastern States Forest 
Fire Conference, which was held at Albany on February 25, 1920, gives 
some interesting data on the development of these pumps as follows: 


The St. Maurice Forest Protective Association, Ltd., was formed in the year 
1912: for the purpose of protecting the forest in the St. Maurice Valley, against fire. 
Through the experience obtained in combating the forest fires we came to the 
conclusion that the old-fashioned method of extinguishing fires, namely by using 
shovels, mattocks, gunnysacks, etc., was not by any means efficient for controlling 
and extinguishing a forest fire. It is only too true that an up-to-date system for 
discovering, locating and reporting fires is a very important factor to a forest 
protection organization, but of not much use, if we do not have the means to 
extinguish them after they have been discovered and located. When we had learned 
that Mr. Harkin, Commissioner for the Dominion Parks Branch, had been ex- 
perimenting with a mechanical pumping apparatus for combating forest fires, we 
immediately acquired one of them and put it to practical use to supplement the 
old-fashioned equipment. This mechanical device consists of a pump directly 
connected with a gasoline engine. The engine is two cylinder, two cycle, water 
cooled and develops 4 to 5 H. P. The pump is a bronze rotary geared connected 
by a flexible coupling direct to engine and revolves at a maximum speed of about 
1,200 revolutions per minute. 

This pumping apparatus was designed by Mr. H. C. Johnson, Fire Inspector of 
the Board of Railway Commissioners of Canada, at the request of the Dominion 
Parks Branch. There were many factors to be taken into consideration and the 
chief one was the question of transportation in the woods, away from the railroads 
and good roads. There was also the question of getting the maximum quantity 
of water, from a certain source of supply delivered at a certain distance and at a 
certain height, which depends upon the power developed and which in turn is 
controlled by the amount of horse power it was possible to get out of the engine 
without affecting the fixed weight. That these difficulties were overcome will be 
understood when I give you the dimensions and weight of this apparatus. 

The length of the engine and pump is 29% inches, the width 17 inches, height 
20% inches and the total weight of engine and pump including aluminum base, 
wooden sub-base with handles for carrying, fuel tank containing one gallon of 
gasoline, is 136 pounds. The suction hose is 2 inches diameter, 8 feet long, fitted 
at one end with a coupling and at the other end with a strainer. The discharge 
used with this pump is 1,500 feet of 114 inches diameter unlined linen hose with 
nozzle of %%-inch, and when running, throws a stream of water 30 to 50 feet from 
the nozzle. We found that the most nractical way for transportation and use was 
to have the hose made up in 100 foot lengths. 

This outfit will deliver at an elevation of 150 feet and after passing through 
150 feet of hose 20 to 25 gallons of water per minute. It would have been easy to 
get a*pump that would develop 5,000 pounds pressure, but we would have needed 
a railroad car to carry it around, and it could not have been used in the woods. 
This apparatus can be picked up by two men and carried anywhere a man can go. 
In an emergency one man alone’ can easily carry it along with a tumpline. It can 
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A portable pump which is capable of delivering twenty gallons of 
water per minute over a vertical distance of 200 feet and a horizontal 
distance of 1,500 feet. 


also be easily loaded on an automobile, on motorspeeder or even motorcycle, in a 
gasoline power boat or on packhorses. Where there are numerous canoe routes it 
can easily be loaded in a canoe. 

The question of water supply is a question that is largely governed by the 
locality. In the part of the Province of Quebec where we operate we can nearly 
always find water in the vicinity of a fite. We are not limited to one pump and 
1,500 feet of hose, when water is further away from a fire than one pump can 
deliver it. We can use two or three pumps in relays. The first pump takes water 
from a creek, lake or river and pumps it as far as the pump will deliver it, which 
depends chiefly upon elevation, into a collapsible canvas tank or a similar container, 
and from this tank the second pump gets its supply of water and pumps it another 
1,500 feet or as far as it will reach and so on until the fire is reached. 

I may quote the following experiences we have had with this pumping outfit. 
We first tried it out at a fire in the summer of 1916 and used it the first season on 
four different occasions. We were at once convinced that the pumps would be a 
great source of help to fight forest fires, and would soon pay for themselves in the 
saving of labor, as they can easily replace 50 men with shovels, to say nothing of 
the saving of timber. A crew of men as a rule can only give efficient service 
during the early morning or late at night, when the fire is generally at its lowest 
ebb, while this pump can be kept going practically for twenty-four hours a day. 
On one occasion we used it for three days from 3 A. M. till 11 P. M. and experi- 
enced very little trouble with it. 

We found it was necessary after the first season to have some minor changes 
made in the pump and since then we have had no trouble whatever to start it or 
keep it going. Since the first season we have purchased several of these outfits 
and now count them as one of our largest assets in fire fighting equipment. Some 
of the Companies who are members of our Association have also purchased pump- 
ing outfits and keep them at their storehouses and depots. On two occasions last 
summer these pumps were a great help in saving two large storehouses when a 
bushfire was threatening to destroy same. We find it also very economical to run, 
as it will run for one hour on a gallon of gasoline. 

This pump could also be used for other purposes than actual fire fighting, such 
as backfiring and controlling slash burning operations. 


: Mr. R. L. Seaborne, speaking of this pump at the same conference, 
gives the following interesting description of its effective work: 
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At first the pumps met with a lot of criticism, but I found, while working on 
an old burn of 1901, which was very thick in dead and blown down timber, that 
with seven men I could cut 1% miles of fire line, between 2 o'clock in the after- 
noon to 7 at night, as there was no grubbing to do, while 73 men working on the 
other side of the fire, cutting out a trail of the same width and grubbing it, and 
they were good too, supplied from an extra gang of the railroad, did not cut as 
much fire line. What is more we had to go over their line the next morning and 
put out fires left by them while our line had been well extinguished from the start. 
As far as I am concerned, water where at all available is the only thing to fight 
fires with. It is very easy to get men who know how to cut out trails, and they 
require little supervision, but it is not easy to get men who know how to fight 
fire, and who will grub a fire line properly. I do not know of a fire which has 
crossed a fire line, where the pump has been used. 


These pumps are being used to advantage by the New York State 
Conservation Commission. We quote the following from an article on 
“Gasoline Pumps for Fighting Forest Fires,” by Mr. William G. Howard, 
Assistant Superintendent of State Forests, New York. 


It has been found that one of these pumps will soon pay for itself in the 
saving of labor, one pump being equivalent to from fifty to seventy-five men on 
the fire line. Moreover, when a ground fire burns down into the duff or humus it 
is impossible to extinguish it without a great deal of water that can only be 
secured by means of a pump like this or by a good heavy rain. Such a fire must 
be watched until it is entirely out, and if it can be put out in a day or so with a 
pump that is obviously much more economical than having to watch it for weeks, 
until there is a heavy rain; not to mention the quicker removal of the fire hazard. 


An Unusual Loss of Life Report. 


The following item was noted in the New York 
Journal of Commerce: 


Charleston, Ill., Feb. 4—Fire which broke 
out in business section resulted in death of 
one man and caused damage estimated at 


$200,000. 


Accordingly the N. F. P. A. Department of Fire 
Record sent a report form to the Illinois Inspection 
Bureau with the request that information be given on the 
fire with particular details as to loss of life. The report 
was duly received from Inspector C. H. Metzner (Mem- 
ber N. F. P. A.). In addition to the general informa- 
tion about the fire, Mr. Metzner added a postscript 
which read as follows: 


“Upon investigation it was found that there were no 
lives lost as a direct result of the fire. However, a 
spectator, feeling the cold, became a little indiscreet as 
. what he drank, with the result that he died shortly 
after.” 
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Solvent Recovery. 


By W. D. Milne. 
(Member N. F. P. A.) 


The use of solvents in industrial processes is frequently attended by 
danger of fire and by danger to the health of workers. The solvents 
themselves, not remaining in the finished products, are frequently entirely 
lost or wasted. 

The necessity for protecting the health and efficiency of workers 

exposed to the presence of the vapors of solvents has in a number of 
cases forced the provision of systems for the collection and disposal of 
the toxic vapors. Among the solvents the vapors of which have markedly 
deleterious effect are benzol, wood alcohol, and tetrachlorethane. In- 
dustrial laws in some localities have recognized the dangers from this 
source. 
The large quantities of solvents evaporated in certain processes rep- 
resent large values, and the possibility of recovering the solvents from 
their vapors has for many years attracted the interest of manufacturers. 
The successful recovery methods practiced in some industries and the 
constantly increasing cost of the solvents has led lately to increased at- 
tention being given to methods and devices available for effecting the 
reclamation of the solvents used in the rubber industry and the cloth coat- 
ing industry. 

While the particular inquiry from which the present discussion results 
centers about the application of solvent recovery systems to processes for 
the impregnating and coating of fabrics, the functioning of such systems 
in other industries may well be mentioned. In the manufacture of smoke- 
less powder ether-alcohol solvent is used in large quantities, and the 
uniform drying conditions under which these volatiles are evaporated in 
large quantities present almost ideal circumstances for recovery opera- 
tions. Such operations have been consistently carried on for a number of 
years. Likewise in the manufacture of nitrocellulose film, cellulose 
acetate dopes, and similar materials, various solvents such as methyl 
alcohol, acetone, ethyl acetate, and tetrachlorethane have been more 
or less successfully reclaimed. In artificial silk manufacture, processes 
for the recovery of ether, and of carbon bisulphide, have been used 
though perhaps under less favorable conditions on account of the limita- 
tions imposed by the manufacturing arrangements. Perhaps one of 
the earliest processes of this general nature to come to the attention of 
the fire prevention interests was that of reclaiming the alcohol from the 
shellac used in stiffening hats. 

Gasoline and benzol are occasionally recovered after use in dry clean- 
ing plants, turpentine and rosin extraction plants, degreasing plants, etc. 

There are several processes of rather recent development, which, 
while they cannot be classed as solvent recovery operations, involve the 
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same fundamental materials and theories. Among these are several for 
the collection of gasoline from casinghead vapors of gas and oil wells, 
and from vapors escaping at refinery retorts, etc. The collection of benzol 
from retort coke oven gas, and the removal of water vapor from furnace 
blasts of steel work, are operations of a kindred nature. 

Taken all together, there is a very considerable amount of practical 
experience with operations of this sort, but it is apparent that it is only 
lately that accumulated experience and sound scientific theory have been 
combined to secure reasonably satisfactory results. There are now several 
companies specializing in the design and installation of plants for the 
carrying on of solvent recovery and the other kindred operations enumer- 
ated above. There has lately appeared a book entitled “The Recovery of 
Volatile Solvents,” by C. S. Robinson, in which the theory of the behavior 
of gases and vapors under various conditions is very fully discussed. A 
valuable feature of this book is its abstract of the literature and patents 
dealing with solvent recovery since 1881. 


General Classification of Recovery Systems. 

The principal systems now in use for the recovery of solvents may be 
classified in two different ways, first on the basis of the methods of cap- 
turing and conveying the atmosphere containing the vapor of the solvent, 
and second, on the basis of the method employed to extract the vapor of 
the solvent from the atmosphere in which it is present. 

On the first basis the following systems are recognized : 

1. Effecting direct recovery at or near the point of evaporation. 

2. Conveying the vapor with air by means of forced draft to the recovery plant. 
3. Conveying the vapor with an inert gas mixture to the recovery plant. 
On the second basis the following systems are recognized : 
1. Direct condensation by cooling. 
2. Condensation by compression. 
3. Absorption by solids. 


4. Absorption or solution by liquids. : 
5. Combination systems using cooling, compression, heat interchange and ab- 


sorption by liquids. ‘ waite 
Before proceeding to descriptions of the actual systems now or lately 


in use, some consideration of the general classes listed above seems to be 
in order. It is quite evident that the manufacturing circumstances under 
which the solvent vapor is produced will considerably influence the choice 
of methods under the first basis of classification. It is also evident that 
the choice under the second classification will be influenced by the readiness 
with which any particular solvent will respond to treatment by the several 
agencies enumerated. A single solvent evaporated in high concentrations, 
condensing readily by simple cooling, may be largely recovered at small 
expense, while if the vapors of two solvents together with water vapor are 
mixed with a large proportion of air the recovery operation is complicated 
and expensive. 

Certain solids, notably charcoal, and a special preparation from silicate 
of soda, have the remarkable property of absorbing selectively the vapor 
of one material from a mixture with other vapors. This principle is used 
in the construction of gas masks, and has been applied in solvent recovery. 
Various liquids have been employed to dissolve the vapors of solvents in 
recovery systems, among them being water, sulphuric acid, straw oil, min- 
eral seal oil, and cresol. The particular behavior of the various solvents 








348 SOLVENT RECOVERY. 


and their vapors with respect to influences of cooling, compression ab- 
sorption by other materials, etc., is beyond the province of this discussion. 
It is in order to say that ignorance of the laws governing the behavior of 
vapors and of the properties of the solvents themselves, combined with 
unfavorable conditions imposed by manufacturing arrangements, has led 
to some very costly failures in attempts to recover solvents. It has been 
chiefly in the more purely chemical operations involved in the manufac- 
ture of nitrocellulose products, where high concentrations of the vapor 
are possible, where there is little to interfere, and where technical knowl- 
edge is always available, that recovery processes have been successfully 
carried out. 

Practically complete recovery of the solvent evaporated in any opera- 
tion can be secured by using a combination of cooling, compression and 
absorption, especially in closed systems permitting of recirculation. It 
may frequently happen, however, that the extraction of a high percentage 
of the solvent from its vapor mixture entails plant and operating costs not 
warranted by the return, and more than one enterprise has failed on this 
account. In the application of solvent recovery processes to operations 
for the manufacture of rubber coated cloth, artificial leather, and various 
impregnated and coated fabrics, fires and explosions, together with other 
unsatisfactory conditions, have caused discouragement. The most serious 
bar to success of recovery operations in the manufacture of coated fabrics 
has been the interference of the principal manufacturing operation with 
the recovery operation, the impatience of the production department with 
the complications introduced by the recovery apparatus. Together with 
this has been an unwillingness to sufficiently provide for the operation and 
supervision of equipment not contributing to the principal production, and 
of unproven economy. The circumstance of the recovery enterprise in 
connection with this line of manufacture is far less favorable to safety 
and success than it is in the manufacture of smokeless powder and nitro- 
cellulose products, where the recovery operation is more truly a part of 
the principal enterprise, and the technology of the whole is all in the same 
general field. The influence of this condition is clearly seen in a review of 
the actual experience with recovery operations. 


Fire Hazards Involved in Recovery Operations. 


Wherever a volatile inflammable liquid or its vapor is present serious. 
fire and explosion hazards exist. The evaporation of such material in a 
manufacturing operation is always attended with danger. The introduc- 
tion of solvent recovery operations, subjecting the solvent or its vapor to 
distillation, compression, condensation, etc., usually increases the chance 
of fire or explosion occurring. In any particular case, however, the ques- 
tion as to whether the total hazard of damage by fire or explosion is in- 
creased by the presence of the recovery system can only be decided after 
a very careful examination of the circumstances. 

The facilities for collecting data in regard to actual installations of 
recovery systems in cloth coating and similar works has been limited. The 
fire record in connection with such installations is lamentably lacking 
both as regards completeness and as regards the details of essential fea- 
tures. Such data as have been available are here presented, together with 
comments as to hazards, as it is felt that the ‘most satisfactory view of the 


whole matter may thus be shown. 
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Examples of Recovery Methods (with notes as to hazards). 


Direct CoNDENSATION TyPE: In the manufacture of imitation 
leather by the coating of fabric with nitro-cellulose compounds using a 
mixture of solvents including ethyl-acetate, benzol, and denatured alcohol, 
and others in some cases, wide and long machines for drying the work are 
employed. Successive coats are applied to the fabric by means of a roll 
and knife as on an ordinary spreader except that in some cases there is a 
knife at each end. Such machines are frequently 60 feet long and five 
feet or more wide. The vapors of the solvents used are very deleterious 
to health of employees and the provision of some means for their ex- 
clusion from the work room itself is important. This is accomplished in 
this particular patented device as follows: An enclosure of asbestos cov- 
ered galvanized iron (or copper) is built up from the floor, completely 
enclosing the drying table except for the knife, with narrow slots to allow 
the passage of the fabric through it. At one side of the interior of the 
enclosure is a baffle wall shutting off. a bank of cooling coils from the 
main enclosure except for draft passages at the top and bottom. The top 
or cover of the enclosure is provided with explosion hatches, in the form 
of panels resting in oil sealed grooves. 

In operation, steam pipes under the fabric in the enclosure furnish 
heat to evaporate the solvents, and cause an upward draft. The cooling 
coils in the side compartment cause a downward draft, and there is thus 
established a circulatory motion of the vapor laden atmosphere in the 
enclosure. A condition approaching saturation is established and con- 
densation of the solvent occurs at the cooling coils. The condensate, col- 
lecting in a trough at the bottom of the side compartment, is drawn off 
through a pipe. 

It is quite apparent that when the machine is starting a time must 
occur when the mixture of vapor and air inside the machine is within the 
right proportion to permit explosion. It is also evident that after the 
concentration of vapors has increased to a mixture above the range of 
flammability, pockets containing an explosive atmosphere may remain. 
It is also possible that near the points where condensation occurs there 
may be a zone containing an explosive atmosphere. This explosion pos- 
sibility is recognized by the designers of the apparatus, as is evidenced by 
the provision of explosion hatches. 

The record of operation of this device is marked by numerous fires 
and explosions. Due either to the efficiency of the explosion hatches, or 
to the fact that the vapor mixture for maximum explosive force has not 
existed throughout the enclosure, the explosions apparently have not been 
as severe in their effect as might be possible. The frequency and severity 
of the explosions that have occurred would seem to warrant the branding 
of the contrivance as hazardous. 

In a notable explosion in one of these machines, a minor explosion 
inside an enclosure lifted the hatches, allowing the escape of unburned 
vapor into the room, where a secondary explosion occurred demolishing 
the roof, and wrecking the sprinkler system. Four men in the room were 
badly burned. 

In one large plant where there are some thirty machines, it is under- 
stood that the machines are isolated in pairs between fire walls, and while 
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explosions are said to occur every year, the damage done is probably 
restricted. 

Direct CONDENSATION TyPE: For ordinary rubber spreading opera- 
tions, a device, apparently developed in Germany and Sweden under stress 
of war conditions, has lately been offered to American manufacturers. 
In this contrivance a tight metal and glass enclosure is made over the top 
of the spreader tables from a point close behind the knife to and beyond 
the back end of the machine, and extending nearly to the floor under the 
rear half of the spreader table. Narrow slits permit entry and return of 
the fabric. The sides and bottom of the deeper rear part of the enclosure 
are water jacketed and a drain for the condensation is provided. 

The principle on which this contrivance operates is the same as that in 
the foregoing case, condensation of the solvent occurring along the in- 
terior surfaces of the water jacketed portion, the condensate being piped 
away from a trough at the bottom. 

Subject to certain modification on account of the size of the enclo- 
sures, and the methods of operation common with small flat spreaders, 
the explosion hazard of this form of apparatus is considered to be the 
same as that of the device previously described. It is evident that times 
will occur in the operation when an explosive atmosphere will exist inside 
the enclosed space. Field experience in America is still too limited for a 
satisfactory record as to fires to be obtained, but it is known that two 
explosions, said to have been of minor effect, have occurred in foreign 
installations. Explosion hatches, however, have been provided for the 
enclosure, according to plans, these hatches occupying one-third of the 
top area. 

In the operation of flat spreaders on many classes of goods, it is 
frequently necessary to examine the goods beyond the knife. This means 
an opening of the enclosure, a considerable dilution of the atmosphere 
within thus interfering with the condensing, and introducing further pos- 
sibility of an explosive condition being established. The possibility of the 
cooling water circulation being stopped, and pressure of vapor being built 
up within the enclosure, is recognized by the provision of an open sight 
feed for the water supply. The recovery obtained on such machines is 
said to be satisfactory, but its economy is evidently influenced by the cost 
of water provided for cooling, and upon the temperature at which water 
can be supplied, especially in summer. As with the previously described 
machine, much is made of the claim that the concentration of the vapors 
within the machine is such that explosion cannot occur. As previously 
noted such an assumption is incorrect, and proper safeguarding of such a 
device, if it must be used, should include adequate provisions for the 
limitation of the effects of an explosion. 

DirEcT CONDENSATION TYPE: Sheeting calenders, on which a tex- 
ture of rubber and asbestos or other fibre from a churned mixture with 
solvent is built up by accretion on a large heated calender roll, may be 
kept entirely closed except at the starting and stopping of the operations. 
Direct condensation of the solvent within enclosures around such rolls is 
accomplished by providing a water-cooled roll which runs against the 
material on the large calender roll. As in previous instances the con- 
densate is simply piped away to a suitably located receiving tank. 

In view of the nature of this machine and the method of its operation, 
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the chances of explosion occurring are materially less than with an en- 
closed flat spreader, since there is not the opportunity for flame originating 
outside to be carried into the enclosure. Once the machine is closed a 
possible cause for ignition inside the enclosure is difficult to perceive. 
Failure of the cooling water supply might cause the accumulation of in- 
flammable vapors under pressure within the enclosure, and there would 
then be a very considerable danger of fire when the machine was opened, 
if not before. 

When the covers of the machine are open the hazard presented is 
practically that of unenclosed machines used for the same purpose. The 
enclosure in this case appears to reduce rather than increase the hazard 
incident to the operation. Precautions that suggest themselves for adop- 
tion in connection with an enclosed machine of this type are that an in- 
dependent open screen ended pipe vent be provided for the enclosure, 
and that a considerable part of the top area be constructed of oiled paper 
or cloth laid on a supporting wire screen. 

A number of machines of this type have been in operation in Ameri- 
can plants in the past year, and as far as can be learned have given 
satisfactory results and have experienced no fires. 

AIR-CARRIED VAPOR TYPE WITH COMPRESSION AND CooLinc: Solvent 
recovery operations at flat spreaders in two plants utilized a system de- 
veloped for the production of gasoline from well casing head vapors, 
using primary compression, intercooling, and secondary compression with 
refrigeration effected by expansion of the vapors. 

In these installations a simple hood was provided over the top of the 
spreader tables, the hood being connected by a draft pipe to the intake of 
the compressor of the recovery unit. A number of spreader hoods were 
connected to a header draft pipe located outside the building. The pipes 
were of heavy wrought iron. Balanced explosion valves or dampers were 
provided at dead ends and elbows on this pipe. 

The recovery apparatus was cumbersome and expensive. The method 
of collection of the solvent vapors allowed very considerable dilution with 
air, and the work done in moving and compressing this dilute mixture was 
a constant source of expense from which no benefit was derived. Much 
of the solvent vapor was lost by reason of the spreader enclosure being 
incomplete. Both the installations proved to be rather costly failures and 
they are not now in operation. (Exact details as to the arrangement of 
these systems are not now available, but the foregoing is believed to be 
essentially correct.) 

These systems presented a number of features worthy of note. The 
enclosure about the spreader was so incomplete that there was little danger 
of disruptive explosion occurring. The main draft pipe was well arranged 
and well located. The recovery units were, in both cases, well isolated so 
that considerable values were not exposed to such hazards as were present 
in connection with them. Apparently the removal of the vapors from the 
spreader lessened the number of spreader fires, although when fire oc- 
curred,'as it did occasionally, the presence of the hoods caused some 
slight difficulty in extinguishing the blaze. The provision of fine mesh 
screens between the hood and the draft pipe would seem advisable in 
such apparatus to prevent a flash from being transmitted from the 
spreader.to the draft pipe and thence throughout the system. 
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AIR-CARRIED VAPOR TYPE WITH CHARCOAL ABSORPTION: A recent 
installation for solvent recovery from flat spreaders is now in operation, 
though it may be considered as being still in the experimental stage and 
hardly tested by time. In this installation, fairly tight sheet metal en- 
closures have been built around five spreaders. Draft pipes connect the 
enclosures with a main header draft pipe of galvanized iron located out- 
side the building. Fine mesh wire screen and a shut off damper are 
provided in each draft pipe above the spreaders. Suction is established 
by a motor driven fan located in a detached all steel building housing the 
recovery unit. The fan has soft metal blades and outboard bearings and 
is located between fine mesh screens. This fan delivers the vapor-air 
mixture to a large “absorber” in which there is a bed of specially prepared 
charcoal. The charcoal will effectively absorb the vapor from a consider- 
able range of dilutions of the mixture for a certain period. After the 
charcoal has reached its absorptive capacity the vapors from the spreaders 
are diverted and high temperature live steam is turned into the bed of 
charcoal. The solvent is re-evaporated and passes on with the steam to 
a simple water tube condenser. The condensate (water and solvent) is 
collected in a receiving tank and the solvent, gasoline in this case, is drawn 
off from the top. The action of the live steam reactivates the charcoal 
and the absorption may then be resumed. 

As do other absorption systems, this one accommodates itself fairly 
readily to fluctuations in the concentration of the vapor-air mixture 
caused by the necessarily frequent opening of the enclosure at the 
spreaders for examinations of the work. 

There is no satisfactory means of preventing explosive mixtures of 
air and vapor from being present at times either in the spreader enclosure 
or in the draft pipe system and explosions in one or the other may occur. 
The screens noted have been provided with a view to limiting the extent 
of such an explosion and preventing the flash from extending from one 
spreader enclosure to another. Ready relief for an explosion within the 
enclosure is provided for by means of hinged side doors and an open 
space near the floor. While it is somewhat of a question as to how severe 
an explosion within these enclosures would be in its effect, the danger of 
a secondary explosion from unburned vapors escaping into the room is 
materially lessened by the dilution effected by the positive draft. 

The recovery unit in this installation is open to criticism as a coal 
fired superheater boiler is placed in the same room with the absorber and 
condenser. Electric wiring and switches are open and the condenser, 
which may under certain circumstances be subjected to steam pressure, is 
not equipped with relief valve. The recovery building itself is insuff- 
ciently detached, being only some fifteen feet from the frame boiler house 
of the mill. Dangerous vapors are at times during the operation dis- 
charged from the absorber and probably from the condenser vent. 

Although, as noted, this system may work at times in a range of 
mixtures in which explosion can occur, its hazard is not apparently as 
great as in the case of the direct condensation systems. If the fine mesh 
screens are not located: and maintained with extreme care, and the ex- 
plosion vents are not ample and reliable, explosion may cause considerable 
demolition, in the apparatus at least. The system is one which, if used, 
should be protected with great care against those ordinary causes which 
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so frequently give rise to spreader fires. Unfortunately in this installa- 
tion the precautions against static discharges have been neglected. The 
safety of this system also suffers from ignorance and carelessness of 
employees unfamiliar with it as evidenced by a recent fire at the barrel 
where recovered solvent was collected. Apparently an employee had been 
smoking too near it. 

AIR-CARRIED VAPOR TYPE WITH CreEso“t ApsorPTION: In a large 
manufactory of imitation leather and coated fabrics, in which nitro cellu- 
lose compounds are dissolved in ethyl acetate, benzol, alcohol and similar 
solvents and spread on the cloth by large rotating machines, a system of 
solvent recovery has been used with considerable safety and success for 
some time, following a series of experiments extending over some fifteen 
years. In this installation the large spreaders are housed in wooden en- 
closures having sloping tops consisting of hinged panels or doors to serve 
as explosion hatches. These panels are secured by pasted strips of cloth 
to seal the joints. The draft pipe from each enclosure contains fine mesh 
screens and a wooden bladed fan. The several individual draft pipes run 
to a header and main draft pipe which carries the vapor-air mixture from 
the spreader enclosures to the recovery unit. This pipe is equipped with 
fine mesh screens, offsets and explosion hatches at critical points. The 
recovery unit is in a well-detached building. The general description of 
the recovery plant and its operation is as follows: The vapors of the 
solvent, mixed with air or other gas, are introduced at the bottom of a 
scrubber, in which they flow upward through a descending stream of 
(cresol) absorbent. From the top of the scrubber they go to the bottom 
of another, again passing upward through descending fresh absorbent. 
The air, now stripped of solvent vapor, is discharged. The absorbent, 
introduced by a pump at the top of the final scrubber, flows counter to the 
direction of the vapor through the scrubbers, and is then pumped to a feed 
tank. Thence, it flows through a heat exchanger, where its temperature 
is raised. It then goes to a still, where it is stripped of the collected sol- 
vent. The, hot reactivated absorbent returns through the heat exchanger 
and absorbent cooler to the supply tank and is used again. The solvent 
vapor from the still is condensed in water-cooled apparatus, rectified, and 
discharged to storage. 

This installation is an example of the application of scientific engi- 
neering to the solution of a difficult problem and also of the exercise of 
considerable care in attention to details. Several features in connection 
with it deserve special comment. The use of wood in the enclosures is 
believed by the owners to be much safer than metal in that the wood offers 
less opportunity for the discharge of static electricity between the goods 
or the vapor cloud and the enclosure itself. As the use of metal in the 
construction of such enclosures predominates, it is interesting to note the 
strong preference in this case for wood, after a long experience. The 
enclosures are equipped with sprinklers inside. 

The grounding of all- parts of the spreader, including the steam pipes, 
is very carefully attended to, the grounds being made to water pipes or to 
rods driven into the ground. Metal plates grounded with the machines 
are provided in front of the machines. Belts and shafting are provided 
with brushes to remove static charge steadily. 

The speed of belts and shafting is kept very low. 
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The screens in the draft pipe isolate the fan and shut off each machine 
from the header. They are said to be of 120 mesh gauze and are properly 
supported and secured. 

The use of individual fans for the enclosures insures a uniform and 
measurable draft so that the ordinary vapor concentration can be fairly 

well established. 
The entire electric equipment is provided with a view to the elimina- 
tion from the work room of possible open sparks from switches or else- 
where on such equipment. 

While the possibility of explosion in the spreader enclosures cannot 
be denied, the precautions which have been taken and the extreme care 
which is exercised in the operations give a considerable sense of security 
in regard to this installation. With the exception of some slight trouble 
caused by lightning in one instance the equipment has given no trouble 
from fires. 

AIR-CARRIED VAPOR TYPE WITH CONDENSATION BY CooLiING: In one 
relatively small installation where rubber-asbestos sheet packing is made 
on a sheeting calender, the calender is enclosed except at the front on 
feed roll and a draft pipe is taken off at the back. The vapors of the 
solvent (gasoline) are drawn off by means of a fan in this pipe and de- 
livered through a water-cooled condenser having a free vent to the air. 
The solvent collecting in the condenser floats on the water condensed with 
it and is drawn off from the top. The arrangement is crude, but simple, 
and as the solvent vapors are given off in considerable quantity and are 
fairly concentrated, a fair proportion of the solvent is recovered with 
slight expense. The safety of this system could be increased by the use 
of a proper fan and the insertion of fine mesh screens at certain points. 
The condenser also should preferably be outside the work room. Except 
for the condenser there is no large or tight enclosure to permit of a 
serious explosion. The hazards in an installation for one machine as in 
this case does not seem materially different from that of the unenclosed 
machine. If several calenders were connected into one system the hazard 
might be somewhat increased. 

No particular trouble as to fires involving recovery apparatus at ma- 
chines of this sort has been recorded, apparently, and it is understood 
that in England, where the practice originated, the experience has been 
satisfactory. 

Vapors CARRIED BY INERT Gases: As far as known there is only one 
highly developed system for utilizing inert gases in systems for the re- 
covery of industrial solvents from their vapors. This is more familiarly 
known as the flue gas method. It is the only one designed specifically 
with a view to establishing safe conditions in the space where the solvents 
are evaporated and at the same time effecting efficient recovery. It has 
been developed on scientific principles and has been practically applied in 
a number of industrial processes. 

In brief this system consists of three parts: first, a unit consisting of 
a furnace for the production of the flue gas from burning oil or coke, a 
scrubber, and a cooler; second, a reasonably tight enclosure about the 
space where the solvent is to be evaporated; and third, a recovery plant 
when the solvent may be secured by cooling, compression, absorption, or 
by a combination of these agencies. 
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In operation, a flue gas containing a known and regulated proportion 
of oxygen together with carbon dioxide, nitrogen, etc., is produced, 
scrubbed clean of soot and other impurities, and cooled. The production 
is so regulated that the proportion of oxygen present is considerably below 
that necessary to support any combustion. The enclosure where the sol- 
vent is to be evaporated is flooded with this inert gas before evaporation 
begins, so that the vapors pass into an inert atmosphere. The mixture 
thus formed is drawn by the action of the compressor into the recovery 
unit where the solvent is extracted. The inert gas carrying some residual 
solvent vapor is then returned to the system through the cooler, in whole 
or in part. This re-circulation allows economy in the production of the 
flue gas, and allows practically all the solvent vapor to be retained in the 
system. A balanced condition of operation is set up so that the proportion 
of the constituents of the inert atmosphere in the drying enclosure becomes 
almost constant. The safety of the system depends on the precision with 
which the proportion of oxygen in the atmosphere within it is controlled. 
This is insured by the provision of proper equipment for measuring the 
constituents and constant supervision by a skilled attendant: Such systems 
are the only ones of which it may be said with any confidence that they 
actually reduce the hazards of fire and explosions in connection with the 
evaporation of solvents and with the recovery thereof, and even these are 
subject to hazard if there is failure in the element of human supervision 
and control. This feature is emphasized by the fact that a serious explo- 
sion and fire loss occurred in connection with one of these systems at a 
time when the manufacturing was proceeding and the recovery system 
was not in operation. In this case explosion apparently occurred outside 
the enclosure due to vapors escaping from it. 

These systems operate most satisfactorily where a high concentration 
of vapor is obtained. The percentage of recovery that can be obtained 
is high, the degree depending on the equipment that is provided in the 
recovery unit itself. 


Suggested Precautions. 

Not all the variations in special systems for solvent recovery have 
been described in the preceding paragraphs but enough illustrations have 
been given to show the essential features that may be involved. In con- 
sidering the safeguards that may be provided in these operations it is 
necessary to go back somewhat to the principles established in the previous 
work and reports of the N. F. P. A. Committee on Manufacturing Risks 
and Special Hazards in regard to rubber mill churn and spreader rooms. 
There are certain arrangements as to construction, ventilation, lighting, 
grounding, humidification and protection which are essential for the as- 
surance of a reasonable degree of safety in churn and spreader rooms. 
Where solvent recovery is practiced or the spreaders, impregnating ma- 
chines, or similar apparatuses are enclosed, these features become of still 
greater importance. It is especially important that all causes for fire be 
eliminated in as far as possible, for if fire is carried into an enclosure 
where inflammable vapors are present with air, an explosion is very likely 
to result. While it may be true that some of the systems here considered 
reduce the frequency of minor spreader fires, they may at the same time 
introduce the possibility of more serious occurrences. 
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The danger from fires in spreader rooms and similar areas may be 
reduced by the following means: 

(1) By the provision of high studded, roomy construction. 

(2) By the provision of effective constant natural ventilation for 
the entire space in the room, both at ceiling and floor level, or if necessary, 
by the provision of safe means of artificial ventilation to secure the equiva- 
lent results. 

(3) By providing safe electrical equipment, the equipment to be in 
accordance with the standard rules for hazardous locations. 

(4) By providing means to regulate the humidity in the room. 

(5) By using slow moving pulleys, belts and especially slow moving 
machines for coating or impregnating. 

(6) By providing permanent, substantial and positive grounds for 
the elimination of static electric charges from all points where they may 
tend to collect. This precaution should be taken with exceptional care at 
all machines where evaporation of solvent occurs. 

The enclosures about the machines or drying areas where the solvents 
are evaporated, since they must be in manufacturing areas, are very im- 
portant factors, for if fire or explosion occur within them the damage to 
the surrounding property may be considerable. 

It seems essential to safety that there should be a minimum of re- 
sistance offered by the enclosure structure to the force of an explosion 
within. Light materials such as glazed paper, cloth or plaster board, or 
preferably, incombustible material supported on wire netting, seem desir- 
able. Hinged covers or covers laid in place and sealed with paper should 
be provided over the maximum possible area to afford explosion relief. 

Each very large enclosure or tight enclosure around a machine where 
direct condensation is to be carried on, should be in a well cut off section, 
and there should be external windows on at least two sides of the room. 
The ceiling of the room should be high and provided with a monitor. 

The use of apparatus of the direct condensation type entails a rela- 
tively high explosion hazard and the buildings housing such equipment 
should be especially arranged and designed. 

Automatic sprinklers should be provided within machine enclosures. 
Main sprinkler feed pipes and branch lines should be so located as to 
avoid their being damaged in event of an explosion. 

Carefully designed and substantially constructed fine mesh gauze 
screens should be provided in the draft pipe through which the vapors, 
etc., are drawn from an enclosure. Screens should be likewise provided 
to isolate any fan that is used for moving the vapor. 

Where there are several enclosures connecting into one system provi- 
sions should be made to insure that there is an equable distribution of the 
draft over all the enclosures. 

Draft pipes should run as directly as possible outdoors. Large draft 
pipes within a building should be avoided. 

Fans used for moving the vapors should be specially constructed for ° 
the service. Fans with soft metal blades and running rings, and outboard 
bearings, are obtainable for this use. Fan shafts, fan casings, and fan 
motors should be grounded to a common ground with the structure of the 
machine and its enclosure. The wiring and controls for the motor, and 
the motor itself, should all be of the type suitable for use in hazardous 
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locations. Steam or air turbine operated fans are safer than motor driven 
ones. 

The recovery plant proper should be located at least 50 ft. and 
preferably 100 ft. from all other structures, depending on the size of the 
plant and the value and hazards of the exposed buildings. 

The building housing the recovery unit should be of non-flammable 
or fire-resistive construction. All possibility of open flame or spark within 
it, or near it, should be eliminated. The entire electrical equipment within 
it should be standard for a hazardous location, and all parts of the struc- 
ture and its equipment should be thoroughly grounded. 

The entire equipment should be in charge of an exceptionally capable 
man, who should thoroughly understand the hazards and the precautions 
that they make necessary. There should be complete harmony and co- 
ordination between those in charge of the recovery apparatus and those in 
charge of the manufacturing. 

Conclusions. 

There is no single feature more likely to give trouble than static 
electricity and thorough provisions must be made and maintained to reduce 
the hazard from this source. It is interesting to note in this connection an 
announcement recently made that X-rays and ultra violet light will imme- 
diately disperse any charge of static electricity, and that use of this fact 
would be made in safety appliances on dusty machines and others where 
static charges made trouble. Another interesting device for reducing the 
hazard from inflammable vapors has recently been developed. This device 
consists of an electrically heated filament, coil, or element of a catalyst, 
enclosed within a fine mesh wire screen similar to that of a miner’s lamp. 
It is designed to oxidize the inflammable vapor inside the gauze screen, 
either by combustion or the action of the catalyst, and is proposed for use 
in preventing the accumulation of dangerous vapors in manholes, vaults, 
and other enclosed places. 

The introduction of rubber latex and the use of dispersed rubber in 
water solutions, doing away with the use of benzol, naphtha, and similar 
solvents, may eliminate many present churn and impregnating process 
hazards. Constant research and experimentation may finally result in a 
great reduction in the hazards now attending the manufacturing operations 
here considered, but for the present reliance must be placed in those pre- 
cautions which experience has shown are effective and necessary. 

The recovery of solvents in the coated fabric industry seems at pres- 
ent to be a venture of rather doubtful financial success, where it is carried 
on for direct profit alone. Where toxic vapors accompany the manufac- 
ture, the solvent recovery appears to be fully justified. The intricacies of 
the problem are such that any manufacturer should examine closely into 
the experiences and knowledge of his advisers in regard to such matters 
before committing himself to an undertaking in solvent recovery. Once 
committed to it he must be willing to give the recovery operations the 
benefit of skilled attendance and the right to carry on without too constant 
surrender to the exigencies of the purely manufacturing operations. Once 
installed a recovery system should be kept constantly in operation while 
the manufacturing operations continue, for if it does not function, serious 
hazards may be present. 
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The Rsaeies cain plant fire at Guida: February 14, 1923. The 
fire, which was of unknown origin, gained considerable headway before 
it was discovered. (Also see Frontispiece.) 





THE ARMOUR PACKING PLANT FIRE. 


Courtesy of Frank Stanbery, Nebraska Inspection Bureau, Member N. F. P. A. 


Zero weather and a strong northwest wind hampered the firemen at 
the Armour fire. Owing to weak water pressure it was thirty minutes 
before good hose streams were available. (See opposite page.) 
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WEED KILLERS. 


Weed Killers. 


It is desirable from the fire prevention standpoint that factory prem- 
ises, lumber yards, and the like be free from heavy growths of weeds and 
grass. That N. F. P. A. members are interested in this subject is evi- 
denced by the frequent inquiries received at the Executive Office for 
methods of removal of weeds and grass. The removal of this growth by 
hand is a costly and tedious process, and must be repeated at frequent 
intervals to be effective. The chemical weed killers commonly used will 
perform the work more quickly and easily and in most cases at less ex- 
pense. The results also are more or less permanent as two applications 
the first year and one or two lighter applications each subsequent year 
will maintain the surface clear of vegetation for an indefinite period. 

The following data is taken largely from a bulletin on Chemical 
Weed Killers, issued by the Bureau of Plant Industry of the United States 
Department of Agriculture. During the past ten years this department has 
tested a large number of chemicals, most of which have proved ineffective 
or have been too costly or too difficult to obtain for ordinary use. The list 
includes among others, steam, hot water, carbolic acid and other coal tar 
products, iron sulphate, copper sulphate, sodium nitrate, copper nitrate, 
mercuric chloride, formaldehyde, carbon bisulphide, sulphuric acid, nitric 
acid, ammonia, a variety of the salts of arsenic, calcium and hydrogen 
cyanide. 

Three substances have been found which are generally satisfactory, 
namely sodium arsenite, oil, and common salt. 


Sodium Arsenite. 


Sodium arsenite is the most powerful plant poison known and. it may 
be considered the standard chemical for killing weeds. It is an active 
constituent of practically all proprietary “weed killers” and is used in 
large quantities by railroads, municipalities, and others. It should be 
remembered, however, that arsenic and all its compounds are deadly 
poisons when taken internally. This means that the utmost care is neces- 
sary in handling the material and in making sure that the treated area is 
not played on by children or grazed by animals for several days after the 
treatment. Efforts have been made to find a substance which would 
make sodium arsenite repellant to livestock, but without much success. 
The chemical should not be handled with the bare hands, nor should the 
dust or vapor be inhaled or the liquid allowed to spatter on the person. 

Sodium arsenite is rather difficult to obtain ready-made, as it is 
carried in stock only by the larger wholesale druggists and manufacturing 
chemists. The manufactured article is a white or grayish powder which 
is not uniform in composition and quality and cannot be depended upon 
for weed killing unless made especially for that purpose. When purchased 
in this form, sodium arsenite should analyze at least 90% anhydrous 
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sodium arsenite and should not be confused with the more common but 
less effective sodium arsenate. Sodium arsenite should be used while 
fresh, as it oxidizes readily and hardens when exposed to the air for 
several weeks. 

Commercial “weed-killers” are usually strong solutions of sodium 
arsenite combined with various oils, salts and coloring matter. They are 
high in price for the amount of sodium arsenite they contain, but are 
usually of good quality and give satisfactory results when used according 
to the maker’s directions. 

If it is desired the sodium arsenite can be prepared locally and at a 
cost cheaper than the commercial weed killers or prepared arsenite. 
Formulas and directions may be obtained from the U. S. Department of 
Agriculture. 

The weed killing solution should be prepared in the proportion of 
five gallons of sodium arsenite to fifty gallons of water. The amount of 
weed-killing solution to use per given area depends upon the character and 
size of vegetation, the weather, and the method of application. For 
average conditions, where the vegetation consists of mixed grasses and 
weeds not over 6 inches high, and where the soil is fairly moist, 600 
gallons of the weed-killing solution are required per acre (1 acre equals 
43,560 square feet). On this basis, 5 pounds of prepared sodium arsenite 
would make sufficient weed-killing solution to cover an area of 60x60 feet. 

Chemical weed killers give the best results on a cloudy, humid day, 
when rain is not expected within 12 hours. In hot, dry weather the 
solution evaporates too rapidly. Treatment should not be given while the 
soil is wet, but in case the soil is very dry, it should be moistened slightly 
to prevent the chemical from soaking in too rapidly. When the vegetation 
is large, it should be mowed before treatment, both to save material and 
to permit the chemical to penetrate to the soil. After mowing it is well 
to wait several days before treatment to allow the vegetation partially to 
resume growth and exhaust the roots. 

For ordinary purposes, a sprinkling can, a small watering cart, or a 
garden hose and nozzle fastened to a force pump is the most convenient 
equipment for applying the poison. A spray pump, such as is used for 
applying insecticides and fungicides, does not discharge rapidly enough. 
Railroad companies use special trains fitted with an elaborate arrangement 
of pumps and tanks for treating their roadbeds. 


Oils. 

The various petroleum oils are effective weed killers and have been 
used for this purpose in some cases. The hazard of oil soaked vegetation 
around a factory would preclude the use of oil for all ordinary conditions. 
The principal use for oils is on roads and railroads, where they act in 
the dual capacity of weed killers and dust layers. 


Salt. 


Common salt has been used for weed killing, but the effect of salt is 
not so lasting as that of sodium arsenite and the bulk of material that 
must be handled makes it objectionable for large scale operations. 

Salt is applied either dry or in solution. Dry salt is used at the rate 
of three to ten tons per acre, depending on the thickness and character of 
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the vegetation. This application need not be repeated more than once in 
three or four years. The solution of salt is made as concentrated as 
possible (about 3 1/3 pounds per gallon) and is applied at the rate of 
250-400 gallons per acre, in the same manner as sodium arsenite. There 
is no particular advantage in having the brine heated. 


Other Chemicals. 

The North Dakota Experiment Station of the Bureau of Plant 
Industry carried out some successful experiments with a 10 per cent solu- 
tion of copper sulphate (blue vitriol) a few years ago. Iron sulphate 
(copperas) prepared in a solution of 1% pounds per gallon of water has 
also been successfully used. Calcium chloride is another common chemical 
which has been used for this purpose. 

Waste chemicals from industrial works can sometimes be obtained at 
small cost and are then of some use for weed killing. Most waste chemi- 
cals, however, are very inert and the ground must, therefore, be covered 
with a thick layer of the material to obtain the desired results. This 
makes their use impracticable where freight rates are high; furthermore, 
the thick layer of chemical interferes with any use that may be desired of 
the area. 


Cats and Other Curious Explosion Causes. 


By Augustus H. Gill. 


The enormous and. ever-increasing use of gasoline and of hydrocarbon 
gases has caused many mysterious and disastrous explosions and fires. 
The reports of these are widely scattered throughout the daily press, and 
are more or less distorted and exaggerated, but very few get into scientific 
literature. 

This article is a study and investigation of some of the typical and 
well-authenticated cases combined with a plausible or perhaps probable 
explanation of their cause. It may be useful to those who from time to 
time have occasion to look into such matters, particularly in connection 
with legal cases. 

One of the most mysterious of these fires, which was attended with 
fatal results, was the “Hair-Dresser’s Accident” of June 26, 1897, in 
London. A petroleum hair wash was being applied as a shampoo when 
it suddenly ignited, burning the woman. Bearing in mind the familiar 
experience of lighting gas by shuffling across a rug and applying the 
knuckle to the open gas jet, there is no doubt but that frictional electricity 
was here generated in sufficient quantity to ignite the petroleum vapor. 
Tt has been reported from New York that a woman recently set fire to 
her hair by an electric spark while walking on a Brussels carpet, after 
indulging in a shampoo containing alcohol. The electrophorus, after 
being rubbed with a catskin, is sometimes used to explode gaseous mix- 
tures in the small Hempel gas-explosion pipet. Inasmuch as ordinary 
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ether is a constituent of hair washes at the present time, it seems that they 
should be rendered nonflammable by mixing with chloroform—or better, 
when applied, the patient should grasp a metal handle which should be 
carefully grounded. 

An automobile was destroyed and its owner, a naval surgeon, severely 
burned, through the firing of the gasoline by a spark produced by fric- 
tional electricity. The surgeon had walked some distance to his garage in 
his fur coat and rubber boots. The friction of the flapping coat against 
his boots generated the electricity, while they insulated him from the 
ground and allowed his body to store it. The spark went hence through 
the grounded automobile igniting the gasoline. 

A silk dress that had just been cleaned by gasoline was removed from 
a basket. This movement of the silk generated an electric spark that 
fired the gasoline vapor still remaining in the dress after cleaning. The 
dress and other nearby garments were burned. When woolen fabrics are 
washed in ether or gasoline, they become electrically charged. This 
charge is so great as to produce sparks when touched by a person. 

It has been demonstrated beyond question that when gasoline is 
pumped through hose, frictional or static electricity is generated—under 
certain circumstances a pressure of 400 to 500 volts has been generated. 
Even when poured through chamois skin dangerous sparks have been 
produced. The chamois strainer should be replaced by 80- to 90-mesh wire 
gauze which will exclude water when first wetted with clear gasoline. 
This generation of electricity has been shown repeatedly, but one example 
will illustrate: A chauffeur hung an ordinary 5-gallon can on the hook 
of a common gasoline pump. The bail of the can had a wooden handle 
which insulated the can from the pump. A gallon had been pumped when 
a spark jumped from the can to the pump and fired the gasoline. After 
putting out the fire—as it was desired to fill a car, and the reason for the 
fire not being understood—the filling of the can was repeated and it 
caught fire a second time. 

In filling a can or motor-car tank, care must be taken that good 
metallic contact is made between the nozzle of the hose and the article 
filled. If a funnel is used, it should not be blocked up with wood or 
paper, but metallic contact should be made. A chain or wire should con- 
nect the hose nozzle with the filling tank so that all electricity generated 
may pass to the ground as it is produced. 


Gas Explosions. 

The explanation given of the cause of the hair-dresser’s accident— 
the generation of frictional or static electricity by rubbing of hair or fur— 
will undoubtedly explain the two following incidents: 

It is the custom of dog (and cat) catchers to asphyxiate their catch 
in a “tank” or “dispatch” with ordinary illuminating gas. In 1914 the 
dog officer in Providence threw a cat into the lethal tank; on turning on 
the gas it exploded, singeing the officer’s hair and injuring another. This 
was the third time such an accident had occurred—many dogs had been 
disposed of without trouble. 

In New York the Society for the Prevention of Cruelty to Animals 
reports that in the course of twenty-five years there have been half a 
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dozen minor explosions; the last one, however, was so serious that they 
have decided to adopt other means. 

Their “dispatch” was a steel tank 10x4x4 ft.; on the top were two 
covers of heavy plate glass set in steel frames and capable of being firmly 
fastened down. Thin lids covered the holes through which the animals 
were passed into this asphyxiator; the usual charge was about six cubic 
yards of cats. It was customary to charge it somewhat with illuminating 
gas and drop the victims into it, that they might be killed as quickly as 
possible. 

On the afternoon in question three basketsful of cats had been put in, 
one of the glass covers being held up by an attendant. Basket four con- 
tained, among others, a black “fighting Tom.” Several of his companions 
dropped without trouble, but he wanted to stay where he was. He dug 
his claws into the wickerwork and hung on, even holding another cat 
against the side of the basket. It was put down to the very mouth of the 
hole and shaken hard; the two cats dropped—or the attendants think 
they did. 

There was a flash—an explosion, a shower of plate glass and cats; 
people from the office rushed in to find the place strewn with dead cats, 
the black Tom included, and the three executioners stretched out on the 
floor. Two were sent to the hospital, one with a possibly fractured skull, 
and all were more or less burned and lacerated. The explosion had 
blown open the steel emptying door and wrecked the plate-glass covers. 
The ceiling of the room was torn open for several feet and showed where 


the cats had been blown against it. All are positive that there were no 
lights burning in the room and that no one was smoking, it being strictly 
prohibited in the building. 
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Extinguishing Generator Fires with CO,. 


By T. H. Soren. 
Vice-President Hartford Electric Light Company. 

Carbon dioxide promises marked success as a means of stifling turbo- 
generator fires, according to recent tests made at the South Meadow 
station of the Hartford (Conn.) Electric Light Company. The carbon 
dioxide is put in a tank at 200 pounds pressure and the connection to the 
generator is so arranged that the generator can be flooded with the gas 
both automatically and manually in case of a short circuit. Measurements 
of the percentage of carbon dioxide retained in the casing at various 
periods after admission under pressure show that the fire hazard may be 
regarded as nil if prompt action is taken by the operating force, and that 
several minutes may be utilized in investigating the causes of apparent 
difficulties or threatened troubles before it becomes necessary to close the 
turbine throttle and shut off the water of the air-cooling system. This 
gives time to transfer the load to other units and insures against interrup- 
tion of service, which is very important. These results are achieved by 
relatively simple means—means arrived at, however, after experiments 
lasting through many months. 

The South Meadow station has one 20,000-kw. General Electric 
generator installed at present, the foundations being prepared for a second 
unit of the same size. When the plant was designed the General Electric 
Company recommended the installation of the inclosed system of air 
cooling, and as experience elsewhere and local conditions were favorable, 
this was done. Fig. 1 is a diagram of the ventilation system, showing the 
arrangement of apparatus for admitting carbon dioxide to the generator 
casing in emergencies, a general view of the equipment being shown in 
Fig. 3. The air is taken into the generator at each end and discharged 
through the center. The air, therefore, comes down between two parti- 
tions and up through the air washer and eliminators. Later developments. 
of air tight cooling systems use radiators instead of water spray. This is 
of material advantage as carbon dioxide could be used successfully in 
much smaller quantity and with lower rate of discharge. With the ra- 
diator form of cooling, the air chamber is very much reduced and it would 
be easier to make it gas tight. 

For generator fire protection the manufacturers recommended and 
furnished with the generator a sprinkler system around the end connec- 
tions for the use of either steam or water. This seemed undesirable, and, 
owing to the fact that the inclosed system proved satisfactory and reliable, 
it seemed best to control generator fires by an inert gas in place of steam 
or water. The latter system was therefore installed. 





Courtesy of Electrical World. 
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Fig. 1—COy is instantly admitted to generator casing when diaphragm 
valve is punctured. 


The apparatus centers in a tank at the condenser floor level, about 
3% it. in diameter by 16 ft. long, filled with gas at 200 lb. pressure. This 
gives approximately 2,000 cu. ft. of gas at atmospheric pressure. The 
whole inclosed system has a content of about 3,300 cu. ft. of air, which 
is recirculated at the rate of 55,000 cu. ft. per minute. Therefore the 
maximum possible proportion of gas is about 40 per cent. From this tank 
is taken a vertical riser, at the top of which is a tee, with a device, shown 
in Fig. 2 and described below, for releasing the gas. The pipe then runs 
along the gemerator foundations, where the gas is discharged through a 
3-in. pipe and a 1-in. nozzle directly under the air intake at each end of the 
generator. In order to detect fire in the generator, a 3-in. pipe has been 
inserted through the casing of the air chamber at each end of the armature 
winding. Weighted dampers have been placed under these pipes, which 
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Fig. 2 (at left)—-Copper diaphragm in upper section of piping pierced by 
weighted lance to release CQ. Fig. 3 (at right)—CCz tank and piping 
occupy little useful space. 


are held open by a cable running back to the device for releasing the gas. 
When the gas is released, these dampers close automatically. The water 
from the spray nozzles is drawn off at the bottom through a trap. This 
was found necessary because considerable gas was entrained with the 
water running to waste. 

As the generator lagging is reasonably tight, no change was made 
from the manufacturer’s standard design. The openings in the foundation 
walls originally intended for the change from open to closed system were 
closed up with steel doors clamped tightly in place. In one of these doors 
there is a weighted damper for relieving the pressure when the gas is 
released from the tank. 

The first essential is prompt release of the gas in case of suspected 
fire, but it is not expected that the gas will have to be released frequently. 
As a valve is liable to leak and require considerable time for opening and 
closing, the following arrangement has been substituted : 

Under the tee in the riser from the tank there is a thin copper dia- 
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Fig. 4—Concentration and duration of CO2 obtained in generator ventilating 
system, 


The results of the carbon dioxide tests at Hartford are shown in the above diagram. Research 
laboratory tests show that air diluted with 10 per cent inert gas will not support combustion. In 
the diagram, curve A shows the percentage of carbon dioxide with the generator operating at 
full speed with cooling water shut off. The non-combustion percentage was not diminished for 
about twelve and a half minutes after gas admission. 

Curve B shows the percentage of oxygen corresponding to curve A. Curve C shows the per- 
centage of oxygen at various periods when using nitrogen instead of carbon dioxide, the generator 
being run at full speed and the cooling water supplied at fullhead. In curve D the percentage of 
carbon dioxide measured during the first two minutes is shown, the maximum being about 37 
per cent, attained in about eighty seconds. It will be noted that the non-combustion percentage 
of 10 per cent was attained in about four seconds after the puncturing of the diaphragm valve. 

Curve E shows the percentage of carbon dioxide measured with the generator at full speed and 
with cooling water running at full load. Curve F shows the percentage of carbon dioxide with 
the generator and cooling water shut off about the same time the carbon dioxide was released. 
Curve G shows the oxygen corresponding to curve F. 


phragm and above it a spearhead. This spearhead is weighted and when 
released passes completely through the copper diaphragm. In case of 
suspected fire the spearhead is released from an operating handle on the 
turbine floor immediately adjacent to the turbine. 

The generator is protected by differential relays between the neutral 
and the generator switch. In case of internal short circuit these relays 
trip the generator switch automatically. At the same time that the relays 
operate on the generator switch they also release the spearhead, so that 
the air chamber is immediately flooded with carbon dioxide. 

The object of the scheme is to release the gas immediately on sus- 
picion of fire, giving the operator time to investigate the condition of the 
machine without interrupting service. With water or steam it would be 
necessary to take the load off the generator and open the field. With the 
scheme described it is only necessary to release the gas. Curve D in Fig. 4 
shows the rate of discharge of the gas in the first two minutes. 

Through the courtesy of the General Electric Company, tests were 
made in its research laboratory which indicate that air diluted with 10 per 
cent inert gas will not support combustion. Therefore the first rush of 
gas into the system should snuff out any flame and prevent its breaking 
out again while there is not less than 10 per cent gas. 
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Tests were made under different conditions, but none were made with 
the fire inside the air chamber. This naturally would decrease the amount 
of free oxygen. Several tests were made without turning off the water 
in the air chamber. All tests for percentage of gas were made by taking 
samples from the discharge side of the generator. The gas is taken off 
in gas bags and tested in an Orsat apparatus, a check being made by test- 
ing for oxygen. Carbon dioxide gas was used in all tests but one, as it 
was the cheapest and most available. The cost per charge was $25. One 
test was made with nitrogen, as shown in curve C (Fig. 4). The cost of 
a charge of nitrogen is about $50. Nitrogen is not so easily obtained, re- 
quires more tanks to charge the main tank and is not quite as efficient as 
carbon dioxide. 

The test condition shown in either curve A or curve E (Fig. 4) will 
allow the operator several minutes to investigate conditions before shutting 
off the water and closing the throttle on the turbine, and still retain a 
sufficient percentage of carbon dioxide to prevent spread of fire. In case 
of a serious short circuit the generator field is opened and the gas released 
automatically. The operator then trips the throttle valve and shuts off 
the water. Curves F and G show carbon dioxide and oxygen curves under 
this condition from tests. 

After the machine came to rest, in about twenty minutes, the propor- 
tion of carbon dioxide remained for some time practically constant at 
above 13 per cent. It would therefore appear that the system as installed 
can be counted on to prevent the spread of fire from one set of coils to 
the next set under the worst possible conditions. 

The system as laid out is intended to take care of more than one 
generator. With additional generators it might be advisable to install a 
second smaller tank with gas between 300 lb. and 400 Ib. pressure that 
could be released into the larger tank and so continue to feed carbon 
dioxide to the system or, in case of a second fire, into the second generator. 

The process of charging the large tank from the high-pressure tanks 
as purchased is a long one, requiring two or three hours. The tanks 
purchased contain liquid carbon dioxide, and to release this into the main 
tank requires a water jacket heated by a steam jet. 

The writer is indebted to A. R. Smith of the General Electric Com- 
pany, Schenectady, N. Y., for his assistance in working out many of the 
problems of this system. 
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The Shelton Hall Fire, Pittsburgh. 


During the evening of March 7, 1923, a fire occurred at Shelton 
Hall, 522 Federal Street, North Side, Pittsburgh, which cost the lives of 
three persons and seriously injured thirty-five. The fact that there was 
only one narrow open stairway for the use of occupants of the upper floors 
of the building and that this was cut off at the start of the fire by its 
rapid spread to all floors through an open elevator shaft was responsible 
for the loss of life and injury. 

The building was an L shaped structure fronting on Federal Street, 
extending around back of the Dollar Savings and Trust Co. building and 
facing on East South Diamond Street. It was an old building of ordinary 
brick, joisted construction and had been remodeled several times. The 
section facing on Federal Street was four stories and the section facing 
on East South Diamond Street was three stories. A few years ago the 
first floor of the building on the Federal Street side was occupied as a 
retail shoe store. The original front stairway of the building was taken 
out to add width to the store. The only stairway for use of occupants on 
upper floors was then a three foot open stairway which went only from 
the ground floor to the second floor. This stairway did not connect 
directly with the stairways to upper floors and on the third and fourth 
floors it was necessary to walk along a corridor the full width of the 
building before gaining access to the stairways to floors below. 

In the corner of the building where the two sections were joined 
there was an abandoned elevator shaft which acted as a flue to spread the 
fire through the entire building. 

The building had no fire escapes. There were no automatic sprinklers, 
fire extinguishers, or other interior protection. 


Occupancy. 

The Federal Street first floor and basement was occupied by the 
retail shoe store. The East South Diamond Street side was occupied in 
the basement as a barber shop, and the first floor as a shoe repairing shop. 
The second and third floors were used for various lodge purposes and 
two spiritualist churches had rooms. The fourth floor, fronting on Federal 
Street, was occupied by the caretaker who acted as a janitor for the lodge 
rooms and church rooms. 


Story of the Fire. 

The fire originated in the shoe store near the open elevator shaft. 
There was a flash of fire, followed shortly after by an explosion. While 
the exact cause of the fire has not been established, the evidence points to 
incendiarism. Somewhat earlier in the evening two men were seen to 


The data on this fire was obtained through the courtesy of Chief Fire Marshal 
Thomas L. Pfarr of Allegheny County. 
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The narrow entrance to the Shelton Hall Building is shown in the 
center. This one stairway was the only means of exit from the building 
which extended around back of the building on the right and faced 
on another street. 


leave the building hurriedly. The very rapid spread of the fire would 
indicate the use of gasoline. ; 

An alarm was turned in by an outsider who saw the flash. Apparatus 
from a central fire station within two blocks of the building responded 
promptly. Owing to the narrowness of the street and to the fact that 
the street railway company had erected waiting platforms on each side of 
the street which only permit of an ordinary vehicle passing between them 
and the curb, the hook and ladder company had difficulty in getting the 
truck into the narrow space. Further trouble was caused by electric 
signs over the sidewalk. The chains and braces from these signs hindered 
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the raising of ladders and also offered obstruction to occupants of the 
building who had to jump out of the windows into nets. 

At the time of the fire the Stone Masons’ Union were having a meet- 
ing on the third floor with about twenty in attendance. One of these 
men jumped out of the window with the intention of landing on the roof 
of an adjoining two-story building. He landed on a skylight, fell through 
this, and was killed. In a room on the third floor of the building a spir- 
itualist church meeting was in progress, sixteen or eighteen people being in 
attendance. All of these had to jump into nets or be carried down ladders. 
Thirteen of them were injured, one so seriously that she later died. 
There was another spiritualist church meeting in progress with twenty- 
eight persons in attendance. All of these had to jump into nets and twenty 
of them had to be removed to the hospital. One of these died in the 
hospital. 

The building was quite badly damaged before the fire was controlled. 


Oil Refining and Storage—Fire Record. 


The fire record files of the National Fire Protection Association in- 
clude 215 fires in oil refineries and oil tanks which have occurred during 
the period 1897-1922 inclusive. It will be recognized that these reported 
fires are but a small fraction of the fires in the oil industry during this 
period. Authentic reports on oil fires have been difficult to obtain. Many 
of the oil fires occur in sparsely settled districts and are not reported 
through the usual channels. It is felt, however, that the data afforded by 
these comparatively few recorded fires is of sufficient general interest to 
warrant a brief summary. 

Lightning is the chief cause of oil refinery and tank fires. The isolated 
large oil tank in flat country makes an excellent target for lightning and 
as the protection of such tanks is usually deficient the resulting losses are 
large. Of fifteen fires in oil tanks caused by lightning where exact loss 
figures are given, the loss averages $135,000. 

Sparks from boilers is the next most prominent common cause, but 
is far below lightning. Leaks of oil due to defects or breaks in apparatus 
is the chief special hazard cause. It would seem that this cause is strictly 
preventable, and shows a lack of proper inspection. Overheating and 
boiling over of still is also a strictly preventable cause. Carelessness is 
prevalent even in the oil industry where the fire danger should be fully 
recognized. 

It is not surprising that 57 per cent of the fires cause losses of over 
$5,000. An oil fire is usually a bad fire. The actual loss figures are 
given in 115 fires. These fires show an average loss of $88,000. Forty- 
one of these fires caused loss less than $5,000, 28 caused loss between 
$5,000 and $25,000, 18 caused loss between $25,000 and $50,000, and 28 
caused loss of over $50,000. 
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Oil Refining and Storage — Fire Record. 
Total Number of Fires Reported 215. 
CLASSIFICATION OF CAUSES. 


Common Causes. 
No. of Per Cent of 


Fires Known Causes 
I cis, cuneate eke eeu S Mee heve® 40 23.4 
NS 6 S56) ale Kwek seh Aeon bbe eS 12 7.0 
Defective Electric Wiring...............00. 7 4.1 
ER ar Ls Sak Red ek beh adeles 6 3.5 
ech eeu ins Kae k Kream deve bee 5 29 
Gembabens Temition .... i cccce ces eness 5 2.9 
NS eds nels sauce Skd bul easeeea sus 4 2.3 
cS reernasib en wh weeneseaawe 3 1.8 
ES i is KC Cee decnk on Reade aeons 3 1.8 
5 
Special Hazard Causes. 
No. of Per Cent of 
Fires Known Causes 
Leaks of oil due to defects or breaks in 

i dliihs 56 ehdaGi eek beheeke’ 25 14.6 
Ignition of fumes by sparks (exact cause un- 

RUIN C0 TUONE CRONE). won cc cece ecccenss 18 10.5 
Explosion (exact cause unknown).......... 18 10.5 
Overheating and boiling over of stills........ 11 6.4 
Ignition of fumes by boiler................. 2 1.2 
Ignition of fumes by grass fire.............. 2 1.2 
Ignition of fumes by automobile backfire... . 2 12 
I os os os vk bh NLR OED eens 8 4.7 

iia cane ks eed eas DRAKE RR OM i aS 86 

No. of Per Cent 

Fires of Total 

NN iia 5s See ie sok aa ees pee 85 39.5 
ee a er ee 86 40.0 
bE en ee 171 79.5 
SE MINDS seuss sabe bs wk dpa vaeees 44 20.5 
Gk cin ins y's HA nai Ds a dn ee 215 100.0 

Analysis of Loss.* 

No. of Fires Per Cent 

RN Gy bik y's's ws y aie od A Wiieen hao 124 57.7 
NS Go aad a WNL opal wai ae ewiice 61 28.4 
aad Ciiks ky g hwivkdiee wdc dove va ce oe 30 13.9 
SRE Py beak a ka eae tae kee sk 215 100.0 





* Large loss fires are those causing damage of more than $5,000. 
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Some Oil Fires Which Caused Loss of Life. 


H-11237, Puivapevpuia, Pa., Ocroser 6, 1915. The fire occurred 
when a pipe on an oil still broke allowing the oil to come in contact with 
a fire in a furnace nearby. The clothes of the still operator became satu- 
rated with oil and ignited. The man was burned to death. The fire was 
extinguished by employees with small property loss. 

H-14515. Marrero, La., Aucust 19, 1918. Six men were working 
inside of a riveted sheet steel tank, cleaning the inside of the tank pre- 
paratory to using the tank for storage of gasoline. They were on a 
scaffold about 10 feet high. The work being nearly completed, the fore- 
man desired to have water pumped in the tank in order to float out the 
scaffold timbers through a manhole in the side. A 4-inch pipe was con- 
nected near the bottom of the tank, and after extending some distance 
entered a ““T” fitting ; thus branching into two pipes each of which is pro- 
vided with a valve. One of the branches connected with the suction of the 
gasoline pump in the pump house, while the other connected with the 
discharge line from the gasoline pump. The pump house attendant, having 
been instructed to pump water through this pipe, started up with the water 
pump, and called upon the gauger, whose duty it is to attend to the valves, 
. to open the valve in the water discharge line. The gauger, not being 
familiar with the valves for the new tank, opened the valve in the branch 
line connected with the gasoline discharge system. This allowed gasoline 
to flow into the tank where the men were working. It was soon discovered 
that the wrong valve had been opened, and the pump attendant and 
gauger closed this valve and opened the valve which was connected to 
the water pump arid began pumping water into the new tank. In the 
meantime, however, a large quantity of gasoline had entered the new tank. 
One of the workmen lit a match and the fumes exploded, killing all six 
men. The damage by fire was negligible. 

H-15932. Corronwoop, Minn., NovemBer 10, 1919. An employee 
went to the oil storage plant early in the morning to fill a kerosene supply 
tank. He did not watch the tank carefully and the kerosene overflowed 
from the tank. Some of the kerosene reached an electric motor and 
ignited. A flash fire ensued, the man’s clothing caught fire and he was 
burned to death. The building was destroyed. 

H-16090. Hays, Kansas, NoveEMBER 17, 1919. The fire started 
between seven and eight in the morning when an employee of the oil 
company attempted to crank a truck which had been stored in the supply 
house of the oil storage plant. The engine backfired and the room was 
enveloped in flames. The flames spread to large storage tanks, the con- 
tents of two burning without causing explosions but the third exploded 
with great force. Parts of this tank were blown 462 feet. A crowd had 
collected to watch the spectacular blaze and when the tank exploded ten 
were killed and twenty-six severely injured. A grain elevator on adjoin- 
ing property was burned. The total property loss was $100,000. 

H-16058. Wesster, TEXAS, JANUARY 17, 1920. The fire occurred 
in a tank containing very volatile high grade oil. There were two em- 
ployees calking a seam on the tank and a third was ascending a ladder to 








376 FIRE RECORD—OIL REFINING AND STORAGE. 


gauge the oil. A spark from a hammer striking the chisel which one of 
the men was using in calking the tank ignited the fumes and an explosion 
occurred. The man on the ladder was hurled through the air and instantly 
killed. There was no fire protection for the tank and the fire was allowed 
to burn itself out. The loss was $80,000. 


H-16749. West Benp, Wis., SEPTEMBER 11, 1920. Some boys 
were trying to steal some gasoline from a large storage tank for use in 
their motorcycle. One of them lit a match to see if the can was full and 
the tank exploded. One boy was burned to death and two others badly 
injured. The property loss was $3,500. 

H-17559. Sarr Lake City, June 11, 1921. During a heavy thunder 
storm lightning struck a tank containing gasoline. The fire spread rapidly 
and nine large tanks became involved. One of these tanks was weakened 
by the heat and burst, killing three men and injuring several others. The 
fire burned for twenty-two hours causing property damage of about 
$250,000. 

H-17813. PuHiLapetpu1, Pa., Aucust 14, 1921. An explosion of 
a steam operated still scattered blazing oil and ignited the clothing of 
twenty-five workmen who were nearby. Five of these men were burned 
to death and twelve others seriously injured. The fire spread to four 
agitators which contained several thousand barrels of oil and thence to 
five large oil tanks. The plant was partially destroyed, the loss being 
about $1,000,000. , 

H-17813-A. Puitapetputa, Pa., SEPTEMBER 14, 1921. Ten men 
were killed and several others seriously injured in an explosion of un- 
known cause which occurred in the section of the plant where naphtha 
was being distilled. The workmen were drenched with blazing oil before 
they could reach safety. Dense smoke and intense heat made rescue work 
extremely difficult. The fire was extinguished without serious property 
damage. 

H-18573. Everett, Mass., Aprit 14, 1922. An explosion of gaso- 
line vapor occurred underneath the air compressor room, killing one man 
and injuring several others. The area under the building was filled in 
with cinders over the gasoline, kerosene and oil pipes, but the filling sank 
away, leaving a pit in which oil and vapors accumulated. It is believed 
that an electric spark either from broken wiring or from static accumula- 
tion caused the igniting. The explosion raised the concrete floor about 
six inches, cracking four of the reinforced concrete beams at one end of 
the building. The fire was confined to the pit and extinguished with 
small loss. 
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Two Fires in Concrete Buildings Under 
Construction. 


Within three days of each other last January two large concrete ware- 
houses under construction in widely separated places were subjected to 
serious fire damage. On January 4, 1923, the McDougall Terminal 
Warehouse at Duluth was partially destroyed and on January 7, 1923, 
the James Butler grocery warehouse at Long Island City was similarly 
damaged. The necessity of adequate fire protection in buildings of this 
type is clearly illustrated by the reports which follow. 


The Duluth Terminal Warehouse Fire.* 


The building which was under construction was 488 feet in length, 
130 feet in width, and was five stories high on the South end, four stories 
in the center and North end at the time of the fire. It was located on the 
Bay front at the foot of Ninth Avenue West, Duluth, Minn. A detached 
reinforced concrete power house was located ten feet east. The type of 
' construction used is known as the “flat slab system.” The floor slabs are 
nine and ten inches thick, roofs six inches, reinforced by three-eighths 
and one-half inch steel rods. The columns are twenty-two to thirty inches 
in diameter, reinforced with four to eight three-quarter and one-inch 
upright steel rods with three-eighths inch spiral reinforcement. The mix- 
ture used in the slabs is one part cement, two parts of coarse lake sand 
and four parts gravel, and that in the columns is one part cement, two 
parts coarse lake sand and three parts lake gravel. Part of the North end 
of the building was supported by built-up steel girders, one member 
parallel with the street about fifty feet by four feet and the other member 
parallel with the side of the North end of the building about thirty by 
four feet. 

The first floor was completed during October, the second and third 
floors during November, and the fourth and fifth during December, with 
the exception of the North end of the fourth floor, which was completed 
only the day before the fire. 

The floor form boards and props had been removed from the first 
and second floors but were in at the time of the fire on the third, fourth 
and fifth floors. The floor forms were made of seven-eighths inch lumber, 
surfaced on one side and two edges. The props were four by four rough 
lumber, set four feet on centers throughout the third, fourth and fifth 
floors, there being about one million feet of lumber in all in the building. 
The number and close proximity of the props is clearly shown in the 
photograph. The fourth and fifth floors were covered with three inches 
of shavings and these floors were heated with salamanders burning hard 
coal, coke being unobtainable. The third, fourth and fifth floors were 


* Reported by R. M. Ritchie (Member N. F. P. A.), Secretary and Manager of 
The Insurance Service Agency, Inc. 
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enclosed with heavy canvas curtains. There were no division walls and 
with the exception of the curtains enclosing certain floors, the building 
was entirely open. 

There is a twelve-inch city main in the street directly in front of the 
property, with three hydrants within 300 feet. The bay and slip, under 
ordinary circumstances, would furnish a water supply, but at the time of 
the fire were frozen over and it is doubtful whether additional water 
supply would have been of any value by reason of the rapid ignition of 
the combustible material. 

Story of the Fire. 

On the fourth of January, 1923, the temperature was about thirty 
degrees above zero and there was a Northwest wind of about ten to twelve 
miles an hour. The men quit work at five o’clock P. M. and at the time 
of the discovery of the fire there were only three men in the building, one 
of the contractors among them. The fire was discovered about 5:15 P. M. 
at the North end of the third floor in. the canvas curtains and presumably 
originated from one of the salamanders, although that has not been defi- 
nitely. established. An alarm was immediately turned in but the fire 
spread so rapidly that within fifteen minutes the entire fourth and fifth 
floors were ablaze. In fact, it spread so rapidly that the three men in the 
building at the time of the fire had difficulty in getting out. The fire 


- burned rapidly and fiercely for some twenty minutes and continued for 


about one and a half hours before it was under control. Notwithstanding 
the fact that the building was accessible on all sides, the fire department 
had little chance to be of value except to save exterior frame work, frame 
tower and cranes. 

The rapid spread of the fire is accounted for by the combination of 
shavings, props and form boards, and gas, from burning hard coal in 
salamanders, accumulating at the ceilings throughout the entire building. 

As the props burned and fell, the ends of the floor forms dropped 
down allowing the fire to get in between the floor forms and the concrete, 
causing complete destruction of the lumber and heavy damage to the 
concrete slabs. 

The outer coverings on all columns, that is, the fireproofing outside 
of the spiral steel enclosing the cores, on the fourth and fifth floors and 
part of the third floor, was cracked and disintegrated and the cores them- 
selves damaged beyond repair in a number of cases. The fourth and fifth 
floor slabs badly chipped and cracked on the under surface, which makes 
necessary replacement of a large part of the same, and the outside col- 
umns on the West side of the third and fourth and fifth floors badly 
chipped and cracked. The fourth floor at the North end of the building 
was finished the day before the fire and completely collapsed. Several of 
the plates in the steel members buckled and it will undoubtedly be neces- 
sary to replace them, although it is believed that the carrying capacity of 
the members has not been impaired. 

That part of the concrete damaged beyond repair is being removed 
by cutting with chisels and hammers and using acetylene torches on the 
steel rods. 

The contractors as yet have no figures on the cost of removing the 
damaged concrete. The cost of constructing new concrete in this building 
ran from forty to fifty cents a square foot. 
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The value of the building at the time of the fire, exclusive of piling, 
was about $600,000. The total loss is figured at from $175,000 to $200,000. 

The results of this fire present one of the best object lessons that has 
occurred in many years on the amount of damage possible to a concrete 
building under construction. 


The James Butler Grocery Warehouse Fire.* 

The building was a six-story reinforced concrete warehouse, under 
construction at the time of the fire. The arches were made of reinforced 
concrete of the type known as “mushroom” construction, All the concrete 
arches on the first and second floors had been poured with the exception of 
25 per cent of the second floor at the southwest corner. The forms for the 
unfinished part were not up but the forms for about 10 per cent of the 
third floor were in place near the northeast corner. None of the concrete 
arches on the third floor had been poured. 

There were thirty open, coke fuel, furnaces used as salamanders to 
prevent fresh concrete from freezing before setting. 

The fire originated in a canvas curtain on the first floor at the north- 
west section of the building, either from a flying spark or from contact 
with a salamander. A space 100 by 120 ft. at the northerly end was 
curtained off by canvas and the thirty salamanders were in use here to 
dry the freshly poured concrete floor arches of the second floor. 

The fire was discovered by a Watchman of the building who had 
shortly before placed fresh coke on the salamanders. He attempted to 
extinguish the burning canvas while another watchman blew his whistle 
to attract attention. At about the same time, a watchman across the 
street, seeing the fire, telephoned an alarm to the fire department at 4:47 
A. M. On the arrival of the department, second and third alarms were 
sent in. 

All of the canvas curtains on the first floor were ignited and these 
in turn set fire to the wooden forms for second and third floor concrete 
arches. All of these forms were either completely burned or badly 
damaged. Five half panels of “green” concrete floor arches collapsed. 
The concrete columns and the steel plate girder protection were badly 


spalled. 


Conclusions. 

This experience illustrates the importance of the fire hazard involved 
during the construction of concrete buildings, due to: 

First: The large amount of lumber for construction of the wooden 
forms for the floor arches, columns and walls. 

Seconp: The high fire hazard resulting from the use of numerous 
salamanders or similar furnaces for heating large areas in order to make 
it possible to pour the concrete during freezing weather. The canvas 
curtains for enclosing the heated area act as effective kindling material to 
bring about the ignition of the lumber contained in the wooden forms. 


* Report by the New York Board of Fire Underwriters (Member N. F. P. A.) 
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Furniture Factories—F ire Record. 


The tables presented herewith include 1192 furniture factory fires 
which have been reported during the years 1897-1922 inclusive. This 
classification completes the data on woodworking industries (see Sawmills 
— Fire Record, October 1922 QuartTerty, and Woodworkers — Fire 
Record, January 1923 QuarTERLy). 

The causes of fire in furniture factories are many and varied. It 
takes very little to start a fire in a building filled with wood, paint and 
varnish, upholstery, excelsior, etc. Common causes are responsible for 
most of the fires. Fires in the boiler room or from sparks from the 
boiler stack are the most common.. The proper isolation and protection of 
the boiler house and the use of spark arresters are essential to an industry 


‘where so much inflammable material is present. 


Oily material is the second chief cause of fires. While this cause has 
been placed among the list of common causes, it might well have been 
placed with the special hazard causes in the finishing processes as it is for 
finishing that oily material is used in considerable quantity. The use of 
safe containers for oils and varnishes is very important. A good system 
of prompt disposal of oily waste is also a necessity. 

As in the woodworking plants the most prevalent special hazard causes 
of fire are those involving the dry kiln and the shavings vault. These 
two danger spots seldom receive the proper protection and inspection that 
their hazard calls for. The manufacture of upholstery for the furniture 
introduces the picker hazard. Fires due to foreign matter in the picker 
are comparatively common. 

The finishing and polishing processes involve the use of inflammable 
liquids and the dip tank hazard. Finishing room fires are usually severe 
and involve large damage. Special precautions for the proper handling 
and storage of inflammable liquids should be taken. 

The sprinkler record shows that approximately 93 per cent of the 
fires in sprinklered factories were checked by the operation of the 
sprinklers. This compares with the general average efficiency of 95.7 
per cent for all occupancies and is a very satisfactory showing considering 
the severe hazard of the industry. The wet system is much more common 
than the dry system. The necessity for prompt operation makes the use 
of the dry system undesirable where it can be avoided. The average 
number of sprinklers opened is 15, indicating the severity of fires in this 
industry. 

The value of sprinkler protection is strikingly shown in the loss 
figures. Of the small loss fires 87.7 per cent were in sprinklered factories 
while 62.7 per cent of the large loss fires were in unsprinklered factories. 
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Furniture Factories— Fire Record 
Total Number of Fires Reported 1192. 
CLASSIFICATION OF CAUSES. 


Common Causes. 
No. of Per Cent of Per Cent of Total 


Fires Common Causes Known Causes 

POT GE OER. 6 ose nccicces 150 22.4 16.6 
og OS er ores 144 21:5 15.9 
NS aa cewek eo aese eons’ 79 11.8 8.7 
Smoking—Matches ......... 59 8.8 6.5 
ED wie kva bine ve 4 0 9 4 40 6.0 4.4 
RE Soy wre vd oie ale 35 5.2 3.9 
Rubbish or Sweepings....... 30 44 3.3 
iin ev ee ra bee opens 30 4.4 3.3 
Bp ae pres 23 3.4 2.5 
Chimney or Flue........... 22 3.3 2.4 
Sparks from Locomotive.... 19 2.8 2.1 
ND aia yr cca oo ees 18 2.7 2.0 
Spontaneous Ignition ....... 16 2.4 1.8 
Miscellaneous ............. 6 9 v 

ME Gh trek craks scabies 671 100.0 74.1 


Special Hazard Causes. 
WoopWoRKING PROCESSES. 


No. of Per Ccntof PerCent of Tota) 
Fires Special Causes Known Causes, 
Dry Kiln (exact cause un- 

PE AS eue kevin 46 19.6 5.1 
Shavings Vault ............ 41 17.5 4.5 
DON 86 S'S.d Dh weeds AG ewes 9 3.8 1.0 
a ck vcvauee Ub ss 6 2.5 a 
Set TAOIORION 6... 6's cee 2 85 2 

Ms be habia we ¥awdeus 104 44.25 11.5 

FINISHING PROCESSES. 
Inflammable Liquids ........ 17 7.2 1.9 
EN ins pee 60's oe SltQQ's 16 6.8 1.8 
I ee cet e cheeks 9 3.8 1.0 
Sanding Machine .......... 6 Bo 7 
Embossing Machine ........ 1 1.7 4 
BP HOE os eae ete bis 4 1.7 4 
Enamelling Oven .......... 3 1.3 3 
ee 3 1.3 3 
EL ES 55 45k +0 bs oe Gee 2 5 2 
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MISCELLANEOUS PROCESSES. 


No, of Per Centof Per Cent of Total 
Fires Special Causes Known Causes 


9.4 2.4 
Blower System 6.0 1.6 
Conveyor 2.1 
Forge or Furnace 1.7 
Glue Heating 1.3 
Static Electricity 85 
Excelsior Machine 85 
Miscellaneous 6.4 
28.6 


100.0 


No, of Fires 


Total Known Causes 
Unknown Cause 


‘Total Sprinkler Fire Record. 
AUSES, 
No. of Fires Per Cent 
Extinguished Fire 65.6 
Held Fire in Check 27.3 
Total Satisfactory 92.9 


Unsatisfactory 7.1 


There were 117 fires in which no sprinklers opened. 


COMPARISON OF WET AND Dry SysTEMS. 


Per Cent 
Held in Check 


59.3 
40.7 


100.0 


Wet System 
Dry System 
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NUMBER OF SPRINKLERS OPENED (Average 15). 








No. of Sprinklers Operating No. of Fires Per Cent 
BR etal er met ota ia thd ae ee carrie shaven wal 259 34.3 
PPE Si tk it eo Rae Rien Cenk meu. paeeg or avenekare On 118 15.6 
nS ne toe, el bik Ta cies hahaha alate 4a tah Gad 90 11.9 
NR tn le he aa hn ew a MONT A chev s ic 55 7.3 
RI tack sat wlan: kd RYO RA RIMMER OTe 30 4.0 
Pac rnPeR RM ERURTENIIR o's wicw gs. niintsnliederdue, aio stv pyre 58 7.6 
Rn eEENUE SS. Se cb cls Cow a dows bea R Os 71 9.4 
De OGY O se ob eisSeaeene cua eees 24 3.2 
MEPUMOUMICIGSIVE <6 ing Wolesioe degre ceseewe 20 Zi 
Be SC IIGIVG sok b ceies.e cave ds ces tae 19 25 
PT WACUISIVE: .k.6.0 ss ceastels oe bee ee eee ou 6 8 
NE US rei’ whys ahh awn alae eae we te a 5 ce 
755 100.0 
All Heads Opened (no data as to number)... 12 
SN SM, cache rvareeencevevec es 117 
EE ath eet Ache ta tL ofS aise b sirw aA 5 
oa ih aan OS Rid pw oe Iie wae e weds Wek 889 
Miscellaneous Statistics. 
ANALYsIs OF Loss.* 
Small Per Large Per No Per Per 
Loss Cent 4OSS Ceut Data Cent Total Cent 
Sprinklered ...... fre 677 CUMS 9 29.0 889 74.5 
Unsprinklered .... 109° 123 172 62.7 22 710 303 25:5 
Total Fires ..... 887 100.0 274 100.0 31 100.0 1192 100.0 
No. of Fires Per Cent 
IRR oh cA 8 5 a pote eked daaidlnn ee & eaten ee &87 74.4 
Sigg i 6Ws th nak eked $4 0ew kee he es 274 23.0 
RT 0 Ee lat ar Ne ie org Seana 31 2.6 
RIN) eer ctr cee UN  bian ae doula aad 1192 100.0 
* Large loss fires are fires causing damage greater than $5,000. 
Day or Nicut Fires (Day Fires 6 A. M. to 6 P. M.) 
No. of Fires Per Cent 
asad ves baw e dae ae ea vd hone 572 48.0 
NE OE asa db 5 BGT do ak ewe ea BA 584 48.9 
RENNER cca Fos rs Bed aes tg) se aieta 36 Sl 
as era a LLL Se esacsae 4-0 wha p 1192 100.0 
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How DIscoveERED. 


No. of Fires Per Cent 

Employee 37.8 
Watchman 25.1 
Outsider 17.6 
Sprinkler Alarm : 13.1 
Supervisory System : 1.5 
Thermostat : 1.3 

3.6 


100.0 


Room in WuicH Fire OccurRED. 
No. of Fires Per Cent 

Boiler or Engine 15.5 
Finishing 15.2 
Storage 8.6 
Dry Kiln 6.8 
Woodworking 6.0 
Shavings Vault 5.4 
' Basement 

Packing and Shipping 


Upholstering 
Main Building 
Outside 

Cabinet Working 
Oil Room 


Waste Chute 

Dust Collector 

Elevator Shaft 

NN i oa 45's ty eit WR ATs oe 
No Data 
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— 
S| ua 
° 


Some Interesting Fires in Furniture Factories. 


Boiler. 


H-18589. The plant was an old frame structure with a brick boiler 
house not cut off. The fire started at 9:25 P. M. in the boiler room in 
some shavings on the floor in front of the boiler while the night man was 
in the engine room. The fire quickly spread to the main factory through 
unprotected wall openings. Two employees who entered the building 
during the fire were burned to death, and several others barely escaped by 
sliding down a guy wire. The buildings were entirely destroyed. 
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Power. 

S-26486. An employee using spraying apparatus had been operating 
the spray for some time without the exhaust fan being in operation, thus 
causing a large accumulation of gas in the booth. When the exhaust fan 
was started, a spark from the motor ignited the gas and the ensuing fire 
ignited a large stock of freshly varnished tables. All of the sprinklers in 
the room, 148 in number, opened. The sprinklers checked the fire but it 
was necessary to use hose streams to finally extinguish it. The roof and 
its supports were badly charred. The wired glass in one of the skylights 
melted from the intense heat. The fire was confined to the second floor. 
It caused a loss of about $25,000. 


Matches—Smoking. 

S-22357. The fire started on the first floor of an unsprinklered 
wooden warehouse, presumably due to a cigarette butt dropped in a pile 
of excelsior pads. The fire spread rapidly through the entire building 
which contained cotton padding, 2,500 bodies of baby carriages, wheels and 
various parts. This building, which was of inferior construction with ex- 
tensive floor openings, was cut off from the manufacturing building by a 
12-inch fire wall with swinging fire doors at each floor. The fire was held 
at this wall although the doors on upper floors were nearly burned 
through. Sprinklers which opened near this wall materially assisted in 
holding the fire in check. The storehouse was practically a total loss and 
the stock which was not consumed was soaked with water and frozen into 
a solid mass. 


S-29387. An employee (about 21 years old) was amusing himself 
and others by spattering alcohol thinned shellac from a small brush on 
lighted matches which he held in his hand. The brush ignited and he 
plunged it into a pail of benzine which he thought was water. This 
flashed and painfully burned the man. The pail was tipped over and a 
considerable blaze resulted, which ignited a bench and other nearby 
material. The fire was extinguished by sprinklers and chemical ex- 
tinguishers. 


Rubbish. 

H-16089. The plant was a three-story brick structure occupied for 
cabinet making. The fire is believed to have been caused by a bunch of 
waste or a lighted match thrown into the fly wheel pit in the engine room, 
where a lot of rubbish had accumulated. The engineer threw a bucket of 
water on the fire but this had no effect, so he gave the alarm to the 
employees on the upper floors. The fire and smoke spread rapidly through- 
out the building and caused a stampede among the employees, and as there 
was no outside fire escape, some of the men escaped from the windows 
by jumping on to the roofs of other buildings below. Of the 36 men in the 
building, 6 were caught and were suffocated or burned to death. The 
entire building with contents, including machinery, was destroyed. 


Heating. 
H-9768. The plant was a two-story frame structure manufacturing 
high grade furniture. The fire was caused by the ignition of fine sawdust, 
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which had been allowed to accumulate between steam heating coils and 
the walls. The entire second floor was ablaze when the fire was dis- 
covered. A heavy gale was blowing flame and embers into a section of 
frame shingle roofed dwellings so that the fire department abandoned 
efforts to save the factory and concentrated on the dwellings. All the 
buildings of the factory were destroyed within an hour. The danger of 
allowing such a structure in a thickly settled residence district is obvious. 


Spontaneous Ignition. 


S-32219. Fire was discovered at 2:30 A. M. on the third floor of 
a three-story brick and joist furniture factory. When firemen arrived 
the fire was burning upward on a post from the stairway to the roof. 
The fire was extinguished with small loss. The cause of the fire was 
spontaneous ignition of an enamel paint which had collected in the hollow 
space between the floor and the ceiling. The floor was of single boards 
and had numerous cracks so that paint when spilled drained through to 
the hollow space. The paint used was known to be subject to spontaneous 
ignition and had given trouble previously. 


Incendiary. 


S-26719. The fire occurred in the varnish store room of a brick 
chair factory. A negro, having a grudge against a white employee, 
walked into the supply room and deliberately threw a lighted match into 
a pail of volatile “wax” which the white boy was drawing from a barrel. 
The clothes of the latter ignited and he ran out of the room into the 
main varnish room, igniting a dip tank and causing 120 sprinkler heads to 
open. The room was filled with chairs in the process of dipping and 
drying and it was two hours before the fire was completely under control. 
Owing to the action of the sprinklers and the good construction of the 
building, there was comparatively little fire damage. The negro was 
slightly burned; the white boy died of burns shortly after. Other em- 
ployees were able to escape without injury. 


Dry Kiln. 

S-20178. The fire occurred in some unsprinklered frame dry houses 
in a plant manufacturing fine furniture. The arrangement of the dry 
kiln heating system was poor, allowing the accumulation of about four 
inches of sawdust around the steam pipes. A fan carried air from outside 
over these pipes delivering the hot air under the lumber piles. The fire 
started in or around these heater pipes and spread very rapidly. The 
kilns were completely destroyed but the fire was checked at a sprinklered 
sawing and lumber storage shed between the kilns and the main building. 
Twenty-seven sprinkler heads opened. 


Shavings Vault. 


S-26221. Fire occurred under the roof of the shavings vault due to 
choking of shavings in a pipe just above the vault. The fire department 
had to chop open the roof of the shavings vault to get at the flames. The 
fire was extinguished by chemicals and one hose line. There were two 
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sprinkler heads in the vault but a valve in the piping was closed and 
sprinklers did not operate. 


Spray Booth. 


S-31350. The fire occurred in a spray booth, used for enamel spray- 
ing, due to a spark from a fan blade igniting benzine fumes. At the time 
of the fire the plant was running at night until eight o’clock. The operator 
of the spraying machine had noticed toward the close of the day that a 
blade of the fan in the vent from the spray cabinet to the outside of the 
building was loose. At about 7:45 P. M., operations in the spraying de- 
partment were stopped as usual, and the operator washed out the hose from 
the enamel container to the spraying nozzle with benzine in order to keep 
the hose clear of dried enamel. He then called the foreman to show him 
the defective fan. As the motor was started a flash fire spread through 
the cabinet and flames burst out into the room. Sprinkler heads operated 
immediately, the fire was apparently extinguished and water was turned 
off the sprinklers. The fire broke out again, however, in an accumulation 
of paint, varnish, and enamel in and around the spraying cabinet and 
water had to be again turned on the sprinklers. The water damage was 
large. 


Varnishing. 


S-32225. This plant, which manufactured high grade furniture, con- 
tained a varnish spray booth. The booth was metal, lined with paper for 
purposes of cleaning. An electric heater with open wiring and no pilot 
lamps hung from the edge of the booth. Shortly before shutting down 
at 6 P. M. there was an interruption in the current, which stopped the 
ventilating fan and cooled the heater. There were separate snap switches 
for the fan and the heater. It is assumed that the employee neglected to 
open one or both of these switches, so that when the current came back 
on, which was after closing time, either the heating up of the fan motor 
or the heater ignited the varnish soaked paper lining of the booth. The 
booth was badly damaged by fire. Sprinklers outside prevented further 
spread. 

Picker. 


S-24571. The fire originated due to some foreign material striking 
a spark in a hair picker in the upholstering department. The fire was 
blown through a metal pipe to some stock bins on the floor above. One 
sprinkler opened in the picker room, four sprinklers opened in the stock 
room, and two in the upholstery room. These held the fire in check until 
the fire department extinguished the fire with chemicals. 
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A Disastrous Department Store Fire. 


During the evening of March 8, 1923, a fire, causing a loss of well 
over a million dollars, occurred in a large department store in Providence, 
R. I. The large loss combined with the fact that the building was com- 
pletely equipped with automatic sptinklers and readily accessible to the 
city fire department make the details of this fire of unusual interest. 


Construction. 

The property involved was a brick building, part six-story and base- 
ment and part four-story, occupying all of a block in the center of the 
retail mercantile section of the city. The ground area is 385 ft. by 120 ft. 
and the area of the six-story part is 120 ft. by 212 ft. The floors were 
of joisted construction except the sixth floor which was 2 in. matched 
plank, with finish flooring, on timber spaced 4 ft. on centers. The finish 
of the sixth story was open and the remainder was metal or plaster 
sheathed. The roof of the sixth story part where the fire occurred was 
' light plank on timber, timbers spaced 4 ft. apart. There were open stair- 

ways and open elevator shafts. The windows were of wired glass and 
the building was equipped with open sprinklers as a protection against 
exposure fires. The roofs were of slow burning construction. There 


were several small tin clad wood roof houses, all but one sprinklered. 


Occupancy. 
The occupancy of the building was as follows: 


BASEMENT. Heating and power plant, cafeteria, dressing rooms, shipping room, 
storage. 


First Fioor. Main store, general dry goods. 
SEcoND’F oor. Kitchen, restaurant, millinery, cloaks and suits, dry goods. 


Tuirp Froor. Paint and hardware, carpets. pictures, pianos, crockery, house- 
hold goods. 


FourtH Ftoor. Furniture, wall paper, upholstery, offices. 


FirtH Foor. Packing, storage and repair of furniture, cold storage of furs, 
etc. Stock rooms. 


S1xtH Fioor. Stock rooms, upholstering work. 


Protection. 

ALARM Service. The store had watchman service with stationary 
and portable clocks. The alarm for this fire was transmitted by a watch- 
man through a fire alarm box in the store. There was also a sprinkler 
alarm valve connected to a bell in the building ; this operated. 

AUTOMATIC SPRINKLERS. The building was provided with a com- 
plete wet pipe sprinkler system supplied by one high service (115 Ibs.) 
and two low service (65 Ibs.) connections from ample street mains. There 
were seven principal sprinkler risers with control valves in the basement, 
there being ten principal control valves in a basement congested and ob- 


structed by numerous partitions, walls, racks, foundations and equipment. 
There were no floor control valves. 
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. The department store on the morning after the fire. The top floor and 
part of the fifth floor were badly gutted and the contents of the entire building 
sustained heavy water damage. 


FirE DEPARTMENT. The city fire department used 17 public hose 
streams supplied by low and high service water works and pumpers. 
Twenty hose companies and ten ladder companies responded to the fire. 


Story of the Fire. 

In the kitchen on the second floor there is a battery of coal fired 
ranges. From a metal hood over these, two vent flues extend upward 
through the building to the roof. The vent of principal interest extends 
as a sheet metal flue horizontally across the ceiling of the kitchen, turns 
upward through the ceiling and continues horizontally on the third floor 
in contact with wooden shelves to a vertical metal lath and plaster flue 
which extends up to a small roof house, and finally discharges through a 
fan and metal pipe to the open air. The other vent from the same hood 
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2. The large amount of water used coupled with the cold weather (17° 
above zero) festooned the building with ice. The ladder shown in the fore- 
ground was frozen in and the extension ladder broke, not, however, while it 
was against the building. 
consists of a metal pipe enclosed in a larger metal lath and plaster flue. 
Both of these flues pass through a small sprinklered roof house. There 
is a third ventilating shaft of metal lath and plaster extending through the 
roof from the kitchen and toilets. 

A watchman on the sixth floor, passing the vent flue first described 
above, saw a glow of fire in the flue through holes where plaster had 
broken off the metal lath and promptly turned in a public alarm at 8:29 
P. M.* The fire department responded with six companies and found 
fire in the hcod in the kitchen, also in the shelves about the flue in the 
paint department on the third floor, about the flue in the sixth, and in the 
roof house at the top of the flue. They fought these fires with chemical 
lines and extinguishers only, and cut holes in the flue at the several stories, 
tearing away tin work of the roof house, etc. Two sprinklers operated in 
the kitchen, and three in the “paint department” on the third floor. The fire 
in its several locations was. apparently considered extinguished by 9:10 
P. M., but firemen were still in the building at about 9:30 P. M. when it 
was discovered that a serious fire was in progress in the sixth floor at a 
point 70 ft. from the top of the flue where trouble had been previously 


* Two alarms were given in the first outbreak of fire, one from an adjacent and 
connecting building. Six companies responding to this alarm found no fire in their 


‘district and returned to quarters at 8:49 P. M. These companies were not a factor 


till later. 
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3. The ruins of the sixth floor. The sprinklers were out of commission in 
the section in the foreground. In the background where the roof is intact the 
sprinklers were operating and held the fire in check. 


experienced. Second, third and fourth alarms were sounded at 9:30, 
9:33 and 9:43 P. M. respectively, and from then on the fire was fought 
in the sixth and fifth floors, with great volumes of water. The roof over 
about one-half of the sixth story was destroyed, and fire extended into 
the fifth story, through the floor and by the open elevator shaft. Some 
burning occurred in the remaining portion of the top floor but a partial 
wall, hose streams and sprinklers prevented entire destruction in this area, 
The water damage affected all stories in the six-story part and spread out 
into the four-story section. Water throughout the basement was five feet 
or more deep the next morning. 


Operation of the Sprinklers. 

It should be distinctly understood that the following statements are 
offered not as statements of proven facts, but as the best account that can 
be deduced from a mass of confused, conflicting, and in some cases ap- 
parently prejudiced, evidence from many participants in these events. 

As previously stated, two sprinklers opened in the kitchen on the 
second floor and three on the third floor. On the order of the fire de- 
partment, apparently after the fires in these areas were extinguished, the 
night engineer closed valves on risers No. 4 and No. 6 and replacement of 
sprinklers was started. The time of closing the valves cannot be de- 
termined. Sprinklers on No. 4 riser, also feeding sprinklers on sixth 
floor near the top of the vent shaft, were replaced and the valve on this 
system was reopened apparently shortly after 9 P. M. by the night engi- 
neer. Work was progressing on replacing sprinklers in the kitchen, when 
a fireman came down and ordered the sprinkler valve opened as fire was 
going through the roof. The valve on this (No. 6) riser was then opened 
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at once (about 9:30 P. M.). This valve controlled also sprinklers on the 
sixth floor, over a part of the area where second outbreak occurred. One 
of the insurance inspectors on hand during the fire went upstairs but could 
not reach the sixth floor as the fire was about the head of the stairs. The 
lights in the building went out about this time. The inspectors received 
confirmation of all control valves being opened, but noting progress of the 
fire became suspicious, and after some delay in finding the engineer fa- 
miliar with the valves and the basement, started a detailed examination of 
the valves. This was done at considerable personal risk as the congested 
basement was dark, wet and smoky. All valves were found open, except 
valve on No. 7 riser, which was found closed, and was opened at 
10:15 P. M. This valve controlled the area on the sixth floor where the 
second outbreak of fire oecurred. This system was not involved in the 
first outbreak, and there is no evidence of any sort as to why or when or 
by whom it was closed. Its obscure and distant location seems to preclude 
the assumption of its being closed by mistake. Inspection by an insurance 
engineer two days before the fire is said to have showed the valve open 
then. The No. 6 system being shut off at the second outbreak and the 
No. 7 system being shut off for 45 minutes thereafter is the explanation 
of the severe loss experienced. 


Some Comments on the Second Outbreak. 
The point on the sixth floor where second outbreak occurred was 70 
ft. or more from the vent shaft where the fire was first fought, and a 
lengthy inquiry into the circumstances fails to reveal any wholly satisfac- 
tory explanation as to the relation of the two outbreaks as to cause. This 


inquiry included consideration of the possibility of fire entering the sixth 
floor from another of. the flues from the kitchen. It appears reasonable 
to assume that the two outbreaks occurred as a result of the same fire in 
the kitchen, but it has been suggested that two separate fires occurred. 
It seems impossible to prove or disprove either assumption, but as pre- 
viously stated the weight of the evidence seems to support a single fire 
cause. 

The apparent severity of the second outbreak at the time of its discovery 
appears to put the fire department in the unenviable position of having to 
defend attacks upon its thoroughness in inspecting and patrolling the 
building after the first outbreak. The scene of the second outbreak was 
not directly visible from that of the first on the sixth floor, and was in an 
area congested by high stock shelves, where a large stock of toys and 
other goods were stored and in which fire would at first be concealed and 
then break out with severity. The report of the fire department covering 
its patrol of the sixth floor and report of discovery of the second outbreak 
is unsatisfactory. 

Points of Interest. 

During the night many hose streams were used and water was being 
discharged from many sprinklers. The water pressure was ample at all 
times. The water flooding the basement prevented access to sprinkler 
valves and resulted in a waste of water during the morning hours. It 
was necessary to cut holes in the first floor the morning after the fire to 
reach the valves to shut off the flow from the sprinklers. 
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4. The vent flue in which the fire was discovered is shown just to the 
right of the chimney. Sprinklers in this section were out of commission for 
about an hour during the first stages of the fire. 


Water in the basement got into a fuel oil tank through a manhole 
carelessly left uncovered and the floating oil did much damage and re- 
sulted in a hazardous condition after water was pumped out. 

Wired glass windows in the sixth floor of the building seriously 
hampered the firemen in putting hose streams into the fire area from 
neighboring buildings. 

The inefficiency of sprinklers, staggered in alternate narrow bays, in 
severe fire conditions was amply evidenced by the condition of the re- 
maining roof. Nevertheless, the operation of sprinklers in certain areas 
of the top floor may quite truly be said to have been a vital factor in 
preventing the destruction of the building and possibly a conflagration. 

The narrow streets and lack of sufficient water towers hampered the 
fire fighting efforts. It would appear that the fire department should have 
added facilities and training for fighting fires in six-story and higher 
buildings. 

The need of a protective department in the city is most emphatically 
shown. 
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Getto Building Fire, Wichita, Kansas. 


Report by Kansas Inspection Bureau. 
(Member N. F. P. A.) 


A fire which occurred on February 5, 1923, in the Getto Building, 
Wichita, Kan., occupied as a meat market and rooming house, caused the 
death of nine persons and completely destroyed the building. Poor con- 
struction and inadequate interior protection were largely responsible for 
the rapid spread of the fire and the loss of life. 

The building was four stories and basement, of brick and wooden 
joisted construction. There were two open stairways to each floor. The 
first floor was partly vacant and partly occupied by a grocery and meat 
market. The three upper floors were occupied by 63 roomers in 48 rooms. 
The only interior protection was two 2% gallon extinguishers on each of 
the upper three floors. 


Story of the Fire. 

The fire was discovered by a police officer and reported by telephone 
to Fire Headquarters at 3:12 A. M. At this time the north stairway 
was a solid mass of flames and before the fire department arrived the 
whole building was in flames and fire burning through the roof. Numerous 


other alarms were turned in soon after and it was reported that there was 
difficulty in getting central and the alarm greatly delayed. Investigation 
shows that a great many people were trying to report the fire at the same 
time which accounted for the inability to get central. It developed that no 
material delay was experienced and the fire department responded and was 
functioning very soon after the discovery of the fire. 

No definite conclusions as to the origin of the fire have been reached. 
The fire seemed to have originated in the rear or north hall near the stair- 
way on the first floor, but as the fire was not discovered until the second 
and third hallways were all in flames, this is only a guess. The occupants 
of the building had no warning until awakened by fire and smoke in their 
rooms. 

The fire had made such headway by the time of the arrival of.the fire 
department that the efforts of the department were directed to saving 
people and the neighboring property. A four-story office and apartment 
building across a 70-ft. street north was in great danger for a time and 
‘most of the windows were broken out by the intense heat and some wete 
burned out. A one-story brick garage building across a 20-ft. alley to the 
west was slightly damaged. 

Soon after the arrival of the department the roof, floors and west wall 
fell in and the fourth story wall on the south in falling broke through the 
roof of a three-story building adjoining on the south causing some water 
damage. The north wall of the building fell in the street, but as the hottest 
part of the fire was near the rear the front wall did not fall and some of 
the floors near the front were left in place. 
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Nine persons were burned to death in this building in Wichita, 
Kansas. Poor construction and protection were responsible for the rapid 
spread >f the fire. 


A large number of electric light and power wires were in danger of 
falling in the street and endangering the lives of firemen by the burning 
of poles 60 feet across the street on the north. 

The fire was fought with special attention to keeping the fire from 
spreading to surrounding property. It was under control by 5 A. M. 


Loss of Life. 
As all records of the names and numbers of roomers and tenants were 
destroyed by the fire, it was impossible to make a definite checkup. Nine 
bodies were recovered from the ruins. The fire was so intense and spread 
so quickly that there was barely time for the fortunate ones to make their 
escape by the means of fire escapes, ropes and the aid of the firemen. 
Many who made their escape were injured or severely burned. Owing 
to the fact that the bodies were so badly burned and disfigured identifica- 
tion was impossible. Burial was at the direction and expense of the 
county. 
Conclusions. 
1. An automatic fire alarm system might have saved many lives. 
2. The importance of rope fire escapes as well as the regular iron 
fire escape was demonstrated as these were the only means of escape. 
3. The open stairways and light court were the cause of the rapid 
spread of the fire. 
4. Electric wires above ground are dangerous and obstruct the 
fighting of fires and should be placed in underground conduits. 
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5. The necessity of wired glass windows was demonstrated by the 
loss from exposure at a distance of 70 feet. 

6. The value of the Fire Department drill school was demonstrated 
by the efficient work of the department in saving lives and fighting the fire. 


Fires in Which There Was Loss of Life. 


These notes are intended to point out typical conditions 
under which loss of life has occurred, that they 
may be known and guarded against. 


Rooming House and Garage. 

H-19125: Kansas City, Kan., Fesruary 23, 1923. A fire which 
gutted a two-story frame building occupied as an 18-room rooming house 
with a garage below caused the death of thirteen persons. The building 
was a typical fire trap housing thirty-five persons on the upper floor. The 
entire first floor of the building was used as a garage and the fire, starting 
from unknown cause, progressed very rapidly. 

The unusual construction of the stairways trapped several persons 
in the building. The stairs led up to a center corridor on the second floor. 
At the head of the stairs, corridors branched in four directions. Per- 
sons, blinded by smoke, coming from one side of the building, could 


easily run by the head of the stairs and on into the other side. Three 
bodies were found at the top of this stairway. The persons that did 
escape ran down the stairs before the fire had cut them off. The building 
collapsed fifteen minutes after the fire started. 

An ordinance prohibiting rooming houses over garages had been 
presented by the city building inspector some time before the fire but it 


was defeated. 


Poolroom and Apartment. 

H-19129: Copreot, Ont., January 5, 1923. The building was a 
two-story frame structure, with the lower story occupied as a poolroom 
and the upper story as apartments, with seven tenants at the time of the 
fire. The temperature was 30° below zero. The poolroom was heated 
by a large wood stove and pipes from this stove ran the whole length of 
the room. The fire, which started about midnight, was probably due to 
the overheating of this stove. The whole building became a mass of flame 
in a very short time. All the occupants escaped but one who burned to 
death. Another lodger returned to the building for some belongings and 
was trapped and also burned to death. 

On account of the extreme cold the town fire pump could not be 
put in operation. Three stores, four apartments, and several other build- 
ings, all of frame construction, were destroyed. 


Tenement. 
H-19130: Lawrence, Mass., January 20, 1923. . Eight lives were 
lost in a fire in a three-story and attic brick tenement building. The struc- 
ture was a typical fire trap with wood lath and plaster partitions and open 
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stairways. The cause of the fire was not definitely determined. It is 
thought that it may have originated in a coal gas explosion. ‘The fire 
occurred shortly before 1 A. M. An outsider who first perceived the fire 
ran up and down the street for several minutes before locating a police- 
man who turned in the alarm. This delay gave the fire headway and the 
occupants who were caught did not have a chance to escape. 


School. 

H-19134: Puirrsriecp, Mass., Fepruary 17, 1923. <A fire which 
destroyed five connecting frame buildings of a girls’ school cost the life 
of one woman. The cause of the fire was the clogging of soft coal soot 
in a chimney. Sixty-seven students in a large room escaped through the 
windows. The ceiling of the room fell five minutes later. A waitress, 
who was ill in her room, lost her way in the smoke-filled corridors and 
was burned to death. 

Almshouse. 

H-19135: Awncerica, N. Y., Marcu 15, 1923. A fire, which broke 
out at midnight, resulted in the death of seven women inmates and two 
employees at the Allegheny County almshouse. The buildings, with the 
exception of one concrete structure, were old frame structures inter- 
connected with passageways. The fire started from a gas explosion in 
the basement of a two-story wooden structure where 24 women patients 
were quartered. A janitor was killed by the explosion. Six of the aged 
women were cremated in their beds and the seventh was killed when she 
jumped from a second story window. One empioyee was burned to death 
while trying to rescue some of the inmates. 

The fire, fanned by a high wind, swept along the passageways to the 
other buildings. The buildings had no fire protection of any sort and as 
they were three miles from the village the firemen did not arrive until the 
fire had burned itself out. All of the buildings except the concrete 
structure were destroyed. 

Hotel. 

H-19002: Van Buren, Me., Aprit 3, 1923. A fire due to an over- 
heated stove caused the death of five persons in a small frame country 
hotel. The fire broke out at 3 o’clock in the morning. There were fifteen 
persons in the hotel at the time. The stove was on the ground floor in the 
hall and escape from the only stairway was cut off. The fire spread 
rapidly and the victims had no chance of escape. Those persons who 
escaped either jumped from windows or were taken down ladders. 


Dust Explosion. 

S-34310: York Haven, Pa., Fesruarv 8, 1923. The fire occurred 
in a part of the plant used for manufacturing a product from sulphide 
pulp refuse for use as a road spray and binder. The building was one 
high story with brick walls and large areas of wired glass in metal frame. 
The product will not burn in the liquid state but in the dry powdered form 
will burn if ignited. 

The dryer in this building consisted of two round chambers, con- 
structed of 4 in. hollow tile and concrete, and extending from the floor 
level to within four feet of the roof. These chambers are connected at the 
top. The liquid product is sprayed in at the top of one chamber which is 
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previously heated up by air which passes over steam pipes. The liquid is 
immediately turned to powder and the powder passes into the other 
chamber through a fan and is collected at the bottom. 

The night shift operating the dryer had noticed a peculiar odor for 
several hours and mentioned this fact to the day shift when they came on 
duty. The day shift men were more experienced and immediately started 
to shut down. One man was sent to the top of the dryer to shut off the 
spray but before he could get down there was an explosion and he was 
thrown to an adjacent platform. He was badly burned and died a few 
hours afterward. The tops of both chambers were blown off and nu- 
merous wired glass windows were blown out. The evplosion was fol- 
lowed by a flash of flame which shot 100 feet into the air. Several men on 
the floor were blown out through the doorways. 

The heat in the dryer had reached a point high enough to ignite the 
powdered material and just as the men started to shut down the dryer the 
mixture of air and dust was in the correct proportion for an explosion. 


Inflammable Film. 

H-19127: Bar Harsor, Me., JANuARY 19, 1923. The fire occurred 
in a barracks of the Naval Radio Station near Bar Harbor. The building 
was used for officers on the ground floor and a recreation hall on the 
upper floor. Two men were in a motion picture booth preparing for a 
show. About fifty persons were in the hall attending the exhibition. The 
operators found a reel in poor condition and had trouble in winding it. 
One of them removed the arc shade from in front of the light without 
starting the machine and the film immediately ignited. He threw the 
burning reel out of the door of the booth and both men escaped from the 
booth through the top into a loft above the hall. One of these men was 
trapped in the loft and burned to death. The other managed to break 
through the ceiling and he fell to the hall below and escaped. The picture 
booth was at the head of the only stairway. The people in the hall had 
to jump from the windows but fortunately deep snow outside saved them 
from being’ hurt. The building was destroyed. 


Lighted Candles. 

H-19128: Newport Pornt, Que., Marcu 19, 1923. A child in the 
house had died and the family, consisting of father and mother and three 
children, retired, leaving the body in a coffin surrounded by candles. 
During the night one of the candles set fire to a curtain and the small 
frame house burned rapidly. Two of the children were burned to death 
and the third, three weeks old, was killed when the mother, herself prob- 
ably fatally injured, jumped from a window with the babe in her arms. 


Gasoline. 

H-19137: Eucene, Ore., DeceMBER 7, 1922. Five children were 
burned to death and five other persons seriously injured as a result of a 
fire which destroyed their home. The blaze was started by the explosion 
of a five gallon can of gasoline. The gasoline was used to start a fire in 
the kitchen stove. 

Kerosene. 

H-19136: Cuicaco, ILtt., DEcEMBER 7, 1922. Four children were 

burned to death and four other persons seriously injured when their home 
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was destroyed by fire. A high wind sweeping through an open window 
blew over a kerosene lamp. The family had all retired and as the house 
was of frame construction the fire spread rapidly. 


H-19131: New Beprorp, Mass., JANuaRy 21, 1923. A woman 
who lived alone attempted to start up the fire in her kitchen stove with 
kerosene. A flash fire ensued and she was enveloped in flames. She 
tried to open the door and neighbors also tried to break down the door 
without success. When it was finally opened she was beyond recovery. 


H-19133: Crpar Rapips, JA., Fepruary 5, 1923. A young woman 
was burned to death when kerosene, which she poured into a stove, caused 
a flash fire, enveloping her body in flames. She was alone in the house at 
the time and was badly burned before help arrived. Her five-year-old 
son was playing outside and ran in to help, narrowly escaping a similar 
death. 


H-19132: CAmsprince, Mass., Marcu 13, 1923. Two children were 
suffocated when they hid under a bed during a fire in their home. The 
children with their aged grandmother went down to the cellar about 7:30 
P. M. for coal. The boy, aged four, carried an oil lamp to light the way. 
The lamp slipped from his hands and caused a flash fire. The children 
rushed upstairs to their bedroom. The aged woman managed to reach 
the door and threw herself in the snow in the street. This action saved 
her life. Firemen forced their way up to the second floor and found the 
children. Flames had not reached the room but it was full of dense 
smoke. 
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Annual Summary. 


Statistics of Fires in Properties Having Automatic Sprinkler 
Protection. 

NOTE.—These tabulations are made at the close of each fiscal year, with 
the object of furnishing a basis upon which the virtue of the automatic 
sprinkler as an extinguishing agent can be estimated. 

Section I is devoted to fires in which the behavior of sprinklers was, for 
the reasons given, unsatisfactory. 

Section II is a statistical record of all reports of sprinkler fires in the 
files of the Association upon which the information obtained is sufficiently 
complete for statistical purposes. 

In each table the results of the current year ending February 1, 1923, are 
given, and these are compared with the results of the total twenty-six year 
record a at that time. 

Section III includes tables giving data on the efficiency of the primary 
water supply to sprinkler systems. 


The total number of sprinklered fire reports received during the past 
yéar is 2550. The number of fires in which the sprinklers were not a fac- 
tor* or which were discovered and extinguished before there was sufficient 
heat to open the sprinklers was 624. This compares with 698 for the 
year ending February, 1922, and 971 for the year ending, April, 1921. 
The number of fires in which sprinklers operated is 1926 as compared with 
1558 last year. The number of failures for the two years are respectively 
83 and 67, making the per cent of satisfactory operation 95.7 and 95.9. 

The sprinkler alarm shows a satisfactory performance of 98.7 per 
cent in 380 fires during the year, making its average for the twenty-six 
year period 95.3 per cent satisfactory. 

The supervisory alarm service shows only one failure in 60 fires for 
the same period. 

The tables on Number of Sprinklers Operating show that 76 per cent 
of the fires during the year were extinguished with five or less heads 
operating. Comparing wet and dry systems in this respect, 81.2 per cent 
of the wet system fires were extinguished with five or less heads and 51.5 
per cent of the dry system fires. This difference is presumably due to 
the slower operation of the dry system. Table No. 6 shows that the wet 
system has a slightly better record of satisfactory performance. It is 
interesting to note that the total percentage of satisfactory performance 
‘for the year, namely 95.7 per cent, is exactly the average for the twenty-six 
year period. 

Starch and glucose works show the highest percentage of sprinkler 
failures, 30.3 per cent in 23 fires. This occupancy is followed by Grain 
Elevators with 24.6 per cent in 69 fires, and Saw and Planing Mills with 
23.3 per cent in 185 fires. 

The secondary water supply was called on in 35.6 per cent of the Oil 
Cloth and Linoleum Works fires, 24.6 per cent of the Grain Elevator fires, 


*By not a factor is meant fires that occur in unsprinklered portions of a 
building. 
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and 21.2 per cent of the Cotton Seed Oil mill fires. These are all occu- 
pancies liable to severe fires. 

The tables show that the public waterworks is the most popular form 
of primary supply with the steam pump as a secondary supply. The rela- 
tive efficiency of the various forms of primary supply remains the same 
as in previous tables. 


SECTION I. 





Summary of Unsatisfactory Sprinkler Fires. 








1922-1923 1897-1923, incl. 
o. of Per No. of Per 
Fires. Cent. Fires. Cent. 









Water sat off eprizilers, .. .... 2.0.0 ss000e “ = 360. 29,3 
Generally defective equipment.............. d 

Unsprinklered portions §..............0s000. 4 43 249 200 
Defective water supply or supplies........... 5 60 111 9.3 
Sprinkler system crippled due to freezing..... 2 2.4 41 3.3 
Slow operation of dry system or defective 

a trds ca Weteg de P64 oS ae ne YS 7 mS 33 2.7 
Slow or defective operation of high test heads 3 3.6 22 1.8 
Faulty building construction, concealed spaces, 

WOFtMOM QOUMINGS, Ofc... 2.0.0.6 o ccc ecnse 6 ia 62 5.3 
Obstruction to distribution................. 7 8.5 70 5.7 
Hazard of occupancy too severe for average 

SOVIMMIET GGUIDMIEOE .. 0... o eee cceas 8 96 70 5.7 
Explosion crippled sprinkler system......... ‘ x 55 4.5 
Exposure or conflagration.................. + vf 71 5.8 
Plugged heads (included with Miscellaneous 

ish 64 pn eda ve bake EN EAS 3 3.6 6 a 
ao. ui Ry be hin Ah RM ene hee S 4 4.8 77 6.3 









BR 6b cv kadcbachy ks <owK bib oe os 1227 





Special Classification of Fires in Which Failure Was Due to Water 
Being Shut Off Sprinklers. 










1922-1923. 1897-1923. 
No. of Fires. No. of Fires. 





Water shut off for unknown reason, neglect or 










I ia ean WE WEY Oa aces 7 134 
Water shut off before fire was out or fire re- 

es taki FOES cae eke 8 b0% 6 54 
Water shut off due to accidents or repairs... . 3 60 
Water shut off to prevent freezing.......... 7 73 
Water shut off, probably incendiary ......... a 6 
Water shut off, leaky dry system............ ve 11 
Water shut off, miscellaneous............... 3 15 
Water shut off, defective gate valve ......... 2 7 
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SECTION II. 


Annual Revision of Sprinkler Fire Tables. 


In the following eleven tables is given a summary of fires occurring 
in properties equipped with automatic sprinklers. The total number of 
such fires reported during the past year is 2550, which includes 624 fires 
where no sprinklers were opened. Several reports were also received in 
which the data was incomplete, and these were not used in the summary. 
It may be noted that the total number of fires does not agree throughout 
all the tables. This is because some of the reports of fires prior to 1909 
were not considered sufficiently complete to include in all the tables, and 
hence appear in some tables, but not in others. 


Table No. 1—Time of Day. 


1922-1923. 1897-1923. 
No. of Fires. Per Cent No. of Fires. Per Cent 


6 a.m. to6 p.m ¢ 50.1 15008 56.6 
6 p. m. to6 a. m 5 49.9 11535 43.4 


Total with data given 26543 
No data 463 


27006 


Table No. 2—How Discovered. 


1922-1923. 1897-1923. 
No. of Fires. Per Cent. No. of Fires. Per Cent. 


44.0 15075 57.1 
Watchman 12.8 3901 14.8 
Sprinkler Alarm 29.4 4654 17.6 
Outsider 7.3 1436 5.4 
Thermostats 1.6 779 29 
Supervisory System 49 589 22 


Total with data given 26434 
572 


27006 


Table No. 3—Efficiency of Alarm Service, 1922-1923. 


Note: This table does not include fires where alarm service does or does not operate 
promptly if fire is at once discovered by employees, the alarm service having no bearing on such 
fires one way or the other. 


Satisfactory. a Total. 
No. of Per i 
Fires. Cent. Fires. Cent. 
Watchman alone 119 95.2 6 48 125 
Sprinkler Alarm alone 375 98.7 5 ae 380 
Thermostats alone 4 100.0 Pe a 4 
Supervisory System alone... . 1 100.0 se es 1 
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Table No. 3—Efficiency of Alarm Service, 1922-1923—Continued. 


Sprinkler Thermo- Super- 
Watchman. Alarm. stat. visory. Total. 
Satis-  Fail- Satis- Fail- Satis- Fail- Satis- Fail- 


factory. ure. factory. ure. factory. ure. factory. ure. 
Watchman and Sprinkler 


WON tins ike Cemen es oe eR “Eek. pg de an, 
Sprinkler Alarm and 
Thermostats ........ ie an ee <a ee ae ee ay 22 


Watchman, Sprinkler 
Alarm and Thermo- 


SE dowd chked evens , 3 a5 1a. eS yas 6 
Sprinkler Alarm and Su- 
ORGREY. ice cancess ae) ee jake, Ve ee 


Watchman, Sprinkler 

Alarm and _  Super- 

NN ih cae tie ew ws 6 40 _ Sa. pion, OR aes 46 
Sprinkler Alarm, Ther- 

mostats and Super- 

WE sraeve vera kas ; _ er rom es 9 


Efficiency of Alarm Service, 1897-1923, Inclusive. 


Satisfactory. Failure. 


No. o Per No. of Per 
Fires. Cent. Fires. Cent. Total. 
Watchman ‘alone <....6.6...% 2207 60.9 220 9.1 2427 
Sprinkler Alarm alone......... 2823 95.3 139 4.7 2962 
Thermostats alone ............ 221 81.5 50 ©6385 271 
Supervisory alone ............ 60 98.5 1 1.5 61 
Sprinkler Thermo- Super- 
Watchman. Alarm. stat. visory. Total. 
Satis- Fail- Satis- Fail- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. factory. ure. 
Watchman and Sprinkler 
PNONIRN Kins e Sas ana ase G39 1108" 2448 299 65 ke oe ee 
Watchman and Thermo- 
EE Goo ty) cos. 20. 10" Sigs Soe STs ete ei ak hes 30 
Sprinkler Alarm and 
Thermostats ........ a ae 579° 45 4900 194 «nw ko os 


Watchman, Sprinkler 
Alarm and Thermo- 


SE iisaetaranayess oO ts 9 WF Maar 
Sprinkler Alarm and 

Supervisory ........ es Pe WD ce ee ee 
Watchman and Super- 

ie Ee ee 12 O* eT eee Cees 21 


Watchman, Sprinkler 

Alarm and _ Super- 

SE VG i5b ek ap as me Ws ti... s.: BA 22 ee 
Sprinkler Alarm, Ther- 

mostats and Super- 

SN Ch cae bids «> Se ee eS. 3: B84 89 
Watchman, Sprinkler 

Alarm, Supervisory 

and Thermostats..... Ae wes a Be iex 2 


* These include fires where sprinkler alarm or thermostat notified the watchman. 
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Table No. 4—Number of Sprinklers Operating. 


No. of Fires, 1922-1923. 


No. of 
Sprinklers 
Operating 


‘Total 


No 
Dry % Data Total % 


DrhinanROwWUDUADOOHHAODAEH UO 


_ ie 
OK KB UNNNOAUWBARAUMHNAN 


329 


Water shut off sprinklers 


Total 


4 
2 
2 


1 
1 


Aw 


1 


NPRM PNVE RPE wWDNDED AUwWAD 


RREAANLAWONUUwWOAAN ON ADNOH VOLO 


- 


w 


8 


693 
346 
186 
133 
84 
62 
51 


20 1926 


3 
1 


rte Go BIO DH 


DeRVUNOCAN HORA SOW NWHUWROBDNA 


DD 


- 


No. of Fires, saat 


g 


Wet 
8346 
4121 
2360 
1679 
1063 
854 
582 
551 
352 
326 
244 
285 
154 


RRR eNO wWhNONMN 


BRROUNASCHKHHABWYNOEUNEUADWENNS 


180 
148 
510 
301 
227 
146 
125 
154 
207 

87 
318 

24 


23344 


ee dD 


ry 


Table No. 5—Number of Sprinklers 


No. of Fires 1897-1923, incl. 


No. of Sprinklers 
Operating. 


1 


2 oF 1e8s;..:-% 
3 Or legs... 
4 or less.... 
7 or 1698.50.35 
6 or less.... 
FOE Oe < 
Sor leases 2.4 
9: or Tess. 
10 or less.... 
11 or less.... 
12 or Jess... 
13 or less.... 
14 or less.... 


15 or less 


20 or less.... 


25 or less 


oO Or 1648...’ 
35 or less.... 
40 or less.... 
50 or less.. 


Wet 
8346 
12467 
14827 
16506 
17569 
18423 
19005 
19556 
19908 
20234 
20478 
20763 
20917 
21097 
21245 
21755 
22056 
22283 
22429 
22554 


. 22708 


35.8 
53.5 
63.6 
70.8 
75.3 
79.0 
81.6 
83.6 
85.4 
86.8 
87.8 
88.9 
89.6 
90.5 
91.2 
93.1 
94.6 
95.6 
96.4 
96.6 
97.4 


Dry 
922 
1581 
1981 
2331 
2551 
2762 
2912 
3052 
3155 
3250 
3339 
3439 
3516 
3589 
3663 
3882 
4044 
4146 
4212 
4275 
4368 


19.3 
31.2 
41.5 
48.8 
53.5 
57.9 
60.9 
64.0 
66.1 
68.1 


Dry % 
922 1 
659 1 
400 
350 
220 
211 
150 
140 


a) 


PPR EP EROS EEE DENNY RAND 
DW iNOOWARNRAUNAHKOOHWOHRAWAOER 


incl. 


NO 
Data Total 
13 9281 
4784 


2 
2 
1 
1 


382 


762 
032 
285 
068 
733 
691 
455 
422 
333 
386 
231 
254 
223 
731 
463 
329 
213 
188 
248 
329 
146 
547 
426 


420 28560 


Operating. 


No Data 
13 
17 
19 
22 
24 
27 
28 
28 
28 
29 
29 
30 


Total 

9281 
14065 
16827 
18859 
20144 
21212 
21945 
22636 
23091 
23513 
23846 
24232 
24463 
24717 
24940 
25671 
26134 
26463 
26676 
26864 
27112 


9 


mG 
ind oN DD ODMERKUAUABDANHSON 


Hee ew ANOND 


- ee Dt 


_ 
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Table No. 5—Continued. 


: No. of Fires 1897-1923, inclusive. 
No. of Sprinklers 
Operating. Wet % Dry % No Data Total % 


75 or less.... 22915 98.2 4489 94.0 37 27441 97.7 
100 or less.... 23002 98.7 4547 95.2 38 27587 98.0 








Over 100 ..... 318 1.3 229 4.8 547 2.0 
No Data ..... 24 20 382 426 
23344 4796 420 28560 
Water shut off sprinklers 270 
Total 28830 








Table No. 6.—Effect of Sprinklers, Wet and Dry Systems. 






1922-1923 1897-1923, incl. 
No. of No. of No of No. of No. of No. of 
Fires. Fires. Fires. Fires. Fires. Fires. 





° ° 
Wet % Dry % DataTotal % Wet % Dry % Data Total % 
Practically or 
entirely ex- 
tinguished . 1143 72.6 202 61.5 6 1351 70.2 15861 66.5 3127 63.6 19 19007 66.0 
eld fire in 
check ..... 390 24.7 99 30.0 3 492 25.5 7111 29.8 1461 -29.8 11 8583 29.7 









Total Satisfac- 
eS 1533 92.3: 304.- 91. 
Unsatisfactory 44 2.7 





9 1843 95.7 22972 96.3 4588 93.4 30 27590 95.7 
11 834.3 879 3.7 325 66 20 1224 4.3 


1926 23851 4913 28814 

















Table No. 7—Primary Water Supplies to Sprinklers Opened. 









1922-1923 1897-1923, incl. 








No. of Fires. Per Cent No. of Fires Per Cent 
MaberWwOTks 6 Sk 955 50.3 13758 52.5 
CN RE ks noes kos 332 17.5 6400 24.4 
Pressure Tank. .......... 515 274 4626 17.6 
MO ohio ess vas coed 96 5.1 1409 5.4 
Steamer Connection...... “ es 3 l 






Total with data given.... 1898 26196 
Pi OES io ae ee eS 28 540 
Water shut off system.... ia 270 


27006 










Pa Oe necetel 1926 
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Table No. 8 


Showing Effect of Sprinklers by Class of Occupancy. 


Held Fire Total Total 
Extinguished in Satis- Unsatis- No. of 
i heck factory. factory. Fires. 

No. % No. 


Agricultural Implements 57.7 
Alcohol (Wood) Plant ate ietaes 
PRN ic es cs ci es8 8 hss 93.8 
Artificial Leather 50.0 
Automobile and Bicycle Factories 114 57.5 
Awning Factories Spee 
Bag Factories 56.5 
Bakeries 72.6 
Basket Factories................. 7 ° 82.3 
Bolt, Nut and Screw Works...... 17 

Boot and Shoe Shops 562 
Bottling Works 

Braiding Mills 

Breweries 

Broom Factories 

Brush Factories 

Button Factories 

Candle Factories 

Candy Factories 

Canning Factories 

Car Houses 

Car Works 

Carpet Mills 

Carriage and Automobile Body 
Factories 

Celluloid (Pyroxylin Plastic) 

Cement and Plaster Works....... 
Cereal Mills : 

Chemical and White Lead 

Clothing Factories 


93.5 4-45 8% 
100.0 os 1 
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Coffee and Spice Mills ........... 
Coffin Factories 

Cold Storage Plants 

Cooperage Plants 

Cordage Works 

Cork Factories 

Corset Factories 

Cotton Ginnery 

Cotton Mills 

Cotton Warehouses 

Cotton Seed Oil Mills............ 
Cutlery and Tools 

Department Stores 

Distilleries 

Dolls 

Drug Houses 

Dry Cleaning Establishments.... 
Dyeing, Bleaching and Finishing 146 
Electrical Appliances 153 
Electric Light and Power Plants. 
Elevators, Grain 

Excelsior Factories 

Fertilizer Plants 

Flax and Linen Mills 

Flour and Grist Mills 

Forge and Smithy 
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Table No. 8 — Continued. 


Extinguished 


No. 
RUN 2 oie cab crewis ekg ws eee 150 
MII ns S08 6 Gs iave weet ba hws aT 
Furniture Factories.............. 503 
NI Se sialyl a Sivas 's ‘ese le 'aorcinie's 139 
Garbage Reduction Plants....... 3 
SN Si ha aia se «a kin oa 2 
SIIB Se Gra ure a, 5:6 o'w ig eS ob 50 
RPIOVE PACLOTIOS. iio ccccuveweses 9 
ete PCUOMIES oi ke hve ti eces es 6 
RIN aie iia vn 5 ee Soe akda'n 69 
Harness and Fancy Leather...... 93 
Pe RE eek dsc oud oe 149 
weeetere Far Works... 66 6ascsss 12 
I Ny or raters tac so vGipiass < DN 25 
PN a cc SE i a gh wip hag 2 
Incandescent Lamp Factories.... 13 
POI ioscan wb oa vee ewes 8 
Insulated Wire Factories......... 31 
jewelry Factories... .........0.55 126 
EI AIM 555.8 065d ois0'0 sb '0,0-0:0.0,8 17 
Knitting Mills, Cop Yarn........ 40 
Knitting Mills, Full Process...... 477 
EE So fecal). c8uiki' a's bg'be's 8 52 
Lead Pencil Factories............ 16 
Linseed Oil Works............... 17 
ne 350 
Oe ee 51 
Mattress Factories............... 339 
SINR Sa 5c thdvia his. 00 G0 ede 'a'o'e 866 
Metal Reduction Works.......... 8 
es ec eee 800 
a ee 443 
Morocco Leather Shops.......... 32 
NS eee 51 
Munition Factories.............. 20 
Musical Instrument Factories.... 114 
Oe 21 
Oil Clothing Factories........... 11 
Oilcloth and Linoleum Works.... 32 
Oil Refineries 
DE a Se ci ica ek bes 2 
ET Si ee ee an anos § 
NE Fo io ke 1 
Packing House and Slaughter ... 129 
Paint and Color Works .......... 156 
Paper Box and Papeterie ........ 156 
RTI Sos Lipa 's Soo o:0'sje-are. 0 365 
Patent Leather Works........... 7 
Poonograpn Works............. 18 
Photographic Works............ 22 
Picture Frame Factories......... 39 
Plumbers’ Supplies.............. 20 
MN Dn ea aS ka Se bien. a dt 
Printing and Lithographing ..... 579 
NS 4s Frei iag o 6'aib nik leo cca 30 
oe sis tasiis 6 a Bessie 6 42 
Ne as cvs aod 1 


Rolling, Wire and Tube Works .. 26 
PRES VOTED ok b ssc cle dieeces 23 
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Total 
Satis- 
factory. 


No. 


246 

30 
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203 
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Table No. 8 — Concluded. 


Held Fire Total Total 
Extinguished in Satis- Unsatis- No. of 
Fire Check factory. factory. Fires. 

% No. % No. No. % 


_ 


aa re 43 

a 24.8" (37 

17 wo 262 

43 23.3 185 
2 10 
aig) Na 

9 292 

9 101 

; 3 

4 43 

a. 

a -@ 

* 4 

ae 

+ ae 

3 861 

8 62 

Ge. -73 

. Ze 

+ an 

. 3 
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7 

4 

6 
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1 
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Rubber Cloth Factories 5S WT BS 4 
Rubber Reclaiming Works....... 6 33:3 9° S29 oS 
MAG UOE WOEES 6 ioe scion ecu s wees 130 49.6 115 43.9 245 
Saw and Planing Mills........... $i 43.8 GF 32.9 142 
DON aires co het pe wee ores 7 70.0 3s 0eC 10 
Bhist FPAGtOries.. oo. vcccccescccces 45 86.5 e SRS 2 
SN UNNI 5.5 Cc an ewe ae Keane 192 65.7 80 27.4 272 
IE MEU coe chs whee Vouticnmenad 7S 1423 22 is - 9 
Skin Mills 2 66.7 - (aaa 3 
Soap Manufacturing 34 79.0 8 18.6 42 
Stamping and Sheet Metal Works 58 61.8 29 30.9 87 
Starch and Glucose Works....... 1g Weed 4 17.4 16 
Sticky Fly Paper Factories 3 -F0 i 2o 4 
BUGAT ROANGTIO“ ...05.0606sveccsee 20 iO SS 
EMRMMNU fod hs exeh bovine Sexe ves 43 42 BO 73 
Tenant Manufacturing 5 180 20.9 815 
Theatres 14 22.6 59 
TObACccO FACOLICS..... 6. i. ken cess IS am. 3 
Trunk Factories oS ‘aeek. ge 
Varnish Works i HS. @ 
Wall Paper Factories............ 3 15.8 °° 16 
ME LOMNO races eeweks sea 5es 329 114 24.4 443 
Waste and Batting Mills......... 245 140 35.0 385 
Waste Paper and Rag Shops..... 68 38 34.8 106 
RGU TNR os ce we csc seaa eee 115 S. 32.0 171 
WOID PACtOries. osc. nck 'c es ceccess 4 2 33.3 6 
Window Shade Factories ........ 10 ti. nae ae 
Woodworkers, Class A* 139 83 32.2 222 
Woodworkers, Class B*...,...... 144 37.7 248 
Woodworkers, Class C*.......... 125 71 834.5 196 
Woodworkers, Class D* 44 29.3 131 
Woodworkers, Class E* 70. HS Bis 
Woodworkers, Class F* 34 18 32.2 S52 
MORMON DOMIDy o''sic's ca cwbbieevceses 896 24.8 1211 
Wool Storehouses ............... 27 9 B36 3% 
WP OUBUGE DOING oss ckescee dence 55 3S 35:5 3S 
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Total Sprinkler Fires....... 19,008 8,579 27 ,587 1,227 28,814 


*The Woodworkers are classed as follows : 
Class A. Interior Woodwork, builders’ supplies (including veneer works). 
Class B. Box Factories (including cigar boxes). 


Class C. Miscellaneous Woodworkers. Steam power tenant Woodworkers. 
Woodworkers where there is a lack of detailed information as to class. 

Class D. Sash, Door and Blind Factories. 

Class E. Hard Wood Turning (wheels, pipes, novelties, bobbins, spools, etc., 
last and wood heel factories). 

Class F. Pails and Woodenware. (Plates, wooden bowls, tubs, etc.) 
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Classification of Unsatisfactory Sprinkler Fires 


Agricultural Implements 
Artificial Leather....... 
Automobile and Bicycle 
MORMRTIGE foii6 5 sisi nico coc 
Boot and Shoe Shops... 
Bottling Works......... 
Broom Factories 
Button Factories ....... 
Candy Factories........ 
Canning Works 
Car Houses 
RF WES: oie 6 vc se es ons 
ee ee 
Carriage Factories 
Celluloid (Pyroxylin) .. 
Cement and Plaster 

Works 
oe a 
Chemicaland White 

MOR Sk vise 6 6's 3s peste 
Clothing Factories...... 
Coffee and Spice Mills .. 
Coffin Factories 
Cooperage Plants....... 
Cordage Works......... 
Cork Factories 


eS 
Cotton Warehouses..... 
Cotton Seed Oil Mills... 
Cutlery and Hardware.. 
Department Stores ..... 
DMTIIOTIOB ..6 6 ose cece es 
RP TIOUSOR, . 6.065... 
Dyeing, Bleaching and 

Finishing 
Electrical Appliances... 
Electric Light and Power 

Plants 
Elevators, Grain 
Excelsior Factories..... 
Fertilizer Plants........ 
Flour and Grist Mills... 
Forge and Smithy...... 
POUUGTIOS 2... pics vcsse 
Furniture Factories .... 
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te: Om: w Water shut off sprinklers. 
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Table No. 9 


Generally defective equipment 
and unsprinklered portions. 


nee: . 


he einoe . : 


Pos: 


We pe OO - 


Defective water supply or 


supplies. 


Ww Ww- 


pmb ed 


> VND: 


Sprinkler system crippled due to 


freezing. 


or 


Slow operation of dry system 


defective dry valve. 


© Ph pet fade o 


— ee. 


Slow or defective operation of 
Faulty building construction, con- 
cealed spaces, vertical openings. 


high test heads. 


_* 


N- - 


oie 


DO oe ee ee 


Obstruction to distribution. 


Ris 


y Occupancy. 


7 Hazard of occupancy too severe 
+ ™ for average sprinkler equipment 


pate 


Sprinkler system crippled by 
explosion. 


°: he 


Exposure or conflagration. 


Plugged Heads. 


Miscellaneous. 


sepia eS 


wro:: 
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nS 


PPUOUPNIPKSUNDNYKHNSUNS 


nore 


_ 
KWON CS ne 


ie 


ern 
PROM WDN 


_ 
Dw 


17 


11 
11 





FIRE RECORD—-ANNUAL SPRINKLER TABLES. 


Table No. 9 — Continued. 


ge sprinkler equipment. 


Slow operation of dry system or 
defective dry valve. 

cealed spaces, vertical openings 
Hazard of occupancy too severe 


Sprinkler system crippled due to 
Faulty building construction, con 


freezing. 
Sprinkler system crippled by 


Slow or defective operation of 
explosion. 


Generally defective equipment 
high test heads. 


and unsprinklered portions. 
Obstruction to distribution. 
Exposure or conflagration. 


Defective water supply or 


Water shut off sprinklers. 
supplies. 


for avera: 
Plugged Heads. 
Miscellaneous. 


f 


Total. 


Garbage Reduction 
Plants 
Glgas WOTKS... 6; 6eces 
Glove Factories 
Glue Factories ......... 
Groceries 
Hat Factory 
Hatters’ Fur Mfg 
MMII sata Sci 5 Big 8 64. vis ioe 
Institutions 
Jewelry Shops.......... 
PUNE ORODEs .:< 3.050 0505 
Knitting, Cop Yarn 
Knitting, Full Process. . 
BME 6.5 60k 6.918.856 959 
Lead Pencil Works..... 
Linseed Oil Works...... 
Machine Shops 
Match Factories........ 
Mattress Factories 
Mercantile 
Metal Workers 
Miscellaneous 
Morocco Leather Shops. 
Motion Pictures........ 
Munitions Factories .... 
Musical Instrument Fac- 
RNIN iaront ad wee atlas 
Oilcloth and Linoleum 
NEE a hoase scx tea 
Oil Refinery 
Packing House and 
Slaughter 
Paint and Color Works.. 
Paper Box and Papeterie 
Paper Mills 
Patent Leather Works.. 
Phonograph Works..... 
Photograph Works 
Picture Frame Factories 
DAMGMOOE ook a iinekcew is 
Printing and Litho- 
graphing 
Pulp Mills 
Restaurants 
Rolling, Wire and Tube 
4 ES ee 
Roofing Works 
RubberReclaiming 
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Table No. 9—Concluded. 


Slow operation of dry system or 
r average sprinkler equipment. 


defective dry valve. 
Faulty building construction, con” 


cealed spaces, vertical openings: 
Hazard of occupancy too severe 


Sprinkler system crippled due to 
WW fo 


freezing. 
Slow or defective operation of 


Generally defective equipment 
high test heads. 


and unsprinklered portions. 
Sprinkler system crippled by 


& explosion. 
Exposure or conflagration. 


Defective water supply or 


supplies. 
Plugged Heads. 


Rubber Works.......... 
Saw and Planing Mills.. 
Shoddy Mills........... 
AM BRUIS os eee ceccne ee 
Soap Manufacturing.... 
Stamping and Sheet 
Metal: Works .....:... 
Starch and Glucose Mills 
Sugar Refineries........ 
Tanneries 
Tenant Manufacturing . 
6 ee eee 
Tobacco Factories...... 
Trunk Factories........ 
Varnish Works ......... 
Wall Paper Factories... 
PME ONIONS 6.555 ies 2 0-0 
Waste and Batting Mills 
Waste Paper and Rag 
Shops 
Weaving Milis 
Window Shade Factories 
Woodworkers, Class A*. 
Woodworkers, Class B*. 
Woodworkers, Class C*. 
Woodworkers, Class D*. 
Woodworkers, Class E*. 
Woodworkers, Class F*. 
Woolen Mills........... 
Wool Storehouses ...... 
Worsted Mills 


Total Unsatisfactory 


tro Obstruction to Distribution. 
on : 
_ 


—tro— Miscellaneous. 


- 
_ 
oO 


tO OO Water shut off sprinklers. 


Heron: 


> 


_. Suid 
mr wo: 
mr 


PNK WAC- 
WN FOW: 


‘1 


_ 


‘I 


360 249 111 41°33 22 62 70 70 SS 71 6 77 1227 


as 
| wroa: 


*See detailed classification of woodworkers as given in note under Table No. 8. 
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Table 10. 
Secondary Water Supplies to Sprinkler System. 





Seconda ‘ 
Occupancy oo Primary Supply Secondary Supply 


Total No. of Fires 
Gravity Tanks 
Pressure Tank 
Waterworks 
Gravity Tank 
Pressure Tank 

tw Steam Pump 
Steamer Connection 


\o 
o 


Agricultural Implements 

Auto and Bicycle Fac. . 

Bag Factories 

Bakeries 

Bolt, Nut and Screw 
Works 

Boot and Shoe Shops... 

Broom Factories........ 

Button Factories ....... 

Candle Factories ....... 

Candy Factories........ 

Car House 

OO: errr ae 

Carpet Mills 

Carriage Factories...... 

Celluloid Works......... 

Cement and Plaster 

Cereal Mills 

Chemical and White 


tw Waterworks 
~~ Misc. Pumpst 
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Coffin Factories ........ 
Cooperage Plants....... 


— 
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Cork Factories ......... 

Cotton BHils. wo... 65858 

Cotton Warehouses..... 

Cotton Seed Oil Mills... 

Department Stores ..... 

Distilleries 

Drug Houses 

Dyeing, Bleaching and 
Finishing 

Electrical Appliances... 

Electric Light and Power 

Elevators, Grain 

Fertilizer Plants 

Flour Mills 

Foundries 

Furniture Factories 


GE WROEES. v.66 cee che 
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Harness and Fancy 
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Hat Factories 
Hatters’ Fur Mfg 
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Table 10 — Continued. 
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Secondary Water Supplies to Sprinkler System. 





Occupancy 


Total No. of Fires 


dS 
> 


Inc. Lamp Factories.... 
Insulated Wire Factories} 47 


Junk Shove 23 ......;..- 23 
Knitting Mills, Cop Yarn} 65 
Knitting Mills, F. P..... 742 
_ Linseed Oil Works...... 30 
Machine Shops......... 514 
Match Factories ........ 69 
Mattress Factories...... 477 
Mercantile ............. 1069 
Metal Workers ......... 1235 
Miscellaneous .......... 627 
Morocco Leather ....... 61 
Motion Picture ......... 65 
Munition Factories ..... 51 
Musical Instrument Fac- 
a pee 171 
Office Buildings ........ 26 


Oil Clothing Factories ..| 16 
Oil Cloth and Linoleum. | 107 
Oil Refineries (Vegeta- 


MOB eae eos siecrnssc ste 7 
Packing House ......... 186 
Paint and Color Works. .| 224 
PameNOS 66s icc 208 
PRE MIB. (asides ese 729 
Phonograph Works ..... 24 
Picture Frames......... 61 
Plumber’s Supplies ..... 25 
ere ae 69 
RE Ae ane: 718 
Pri SHAS. oso oss cede 85 
i ee 51 


Rolling, Wire and Tube 
i SR eet 
Roofing Works......... 63 
Rubber Cloth Factories.| 43 
Rubber Reclaiming 


MS 9 ass as aan ees 17 
Rubber Works ......... 262 
Saw and Planing Mills..| 185 
ESSE EA ee 10 
Shirt Factories ......... 52 
pnodday Bilis... ..:...... 292 
EN 0h. s)5c est Sacer c 101 
MEER oho ono < sk Win vice 3 


Soap Manufacturing ...} 43 
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Table 10 — Concluded. 
Secondary Water Supplies to Sprinkler System. 


Primary Supply Secondary Supply 


Total No. of Fires 
When a Factor 
Waterworks 
Gravity Tank 
Pressure Tank 
Misc. Pumpst 
Waterworks 
Gravity Tank 
Pressure Tank 
Steam Pump 
Misc. Pumpst 
Steamer Connection 


% Total 


Stamping and Sheet 
Metal Works 
Tanneries 
Tenant Manufacturing . 
Varnish Works 
Wall Paper Factories... 
Warehouses 
Waste and Batting Mills 
Waste Paper and Rags . 
Weaving Mills.......... 
Woodworkers, Class A*. 
Woodworkers, Class B*. 
Woodworkers, Class C*. 
Woodworkers, Class D*. 
Woodworkers, Class E*. 
Woodworkers, Class F*. 
Woolen Mills 
Worsted Mills 
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Total —«- 27,628) 1429 


| 


*See detailed classification of woodworkers as given in note under Table No. 8. 
tSee footnote under Table No, 11. 


Table No. 11—Secondary Water Supplies to Sprinkler System. 
1922-1923. 


° 
2 
o 
3 
= 
ob 
- 
2 
a 
a 
s 
D 


Secondary Supply 


Primary Supply 


No. of Fires 

where Secondary 
Waterworks 
Pressure Tank 
Steamer Connection 


Water Works 
Gravity Tank 

Pressure Tank 
Misc. Pumps} 


— dO g ~ Steam Pump 


= WO Misc. Pumpt 


_ 


Do 
| i) & NO Gravity Tank 


rr 45 2 60 13 1 


tMiscellaneous pumps include water supplies reported as automatic steam pump, automatic 
electric pump, automatic fire pump, fire pump, rotary pump and pump with no designatio» of type. 
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Section ITI. 
Efficiency of Primary Water Supply. 


These tables, first printed a year ago, show no important change 
during the past year. As can be seen from Table No. 2, the pressure 
tank extinguished 66.6 per cent of the fires with one or two heads and 
therefore shows a greater efficiency than the other primary supplies. This 
is probably due to the fact that pressure tanks are largely used in occu- 
pancies where numerous small fires may occur. 


Table No. 1. 
Effect of Sprinklers. 
1922-1923. 


No 
Gt, % P. T. Pumps % Data Totai 
Ext. Fire 3 = 214 64.4 426 ° 66 68.8 12 1351 
Held fire in check ; 102. 30.8 80 ; 25 26.0 6 
Failure z ’ 16 4.8 9 rs 5 5.2 83 


Total 3 332 515 96 


1910-1923. 


No 

W.W. O G.T. % Pr. FT. C Data Total 

Ext. Fire d 2478 63.3 2812 5 96 12499 
Held fire in check...... ; 3246 §=6. 32.3. «1312S 33.5 648 : 54 5523 
Failure 3. 123 3. 43 : 56 626 
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3913 3503 206 18648 


Table No. 2. 
Number of Sprinklers Operating. 


1922-1923. 


% PT. 
28.0 233 4 
12.0 109 2 
10.7 56 1 
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Table No. 2—Continued. 
Number of Sprinklers Operating. 


1910-1923. 


G. F. % P. T. % Pumps % Total 
1112 28.8 1736 49.6 305 Sh: 6355 
629 16.3 732 20.9 164 33. 3256 
373 3 329 9.4 85 8 1737 
306 199 Soa 64 1325 
180 105 3.0 40 787 
177 70 0 33 663 
113 bs 49 4 30 472 
104 31 9 23 430 
65 25 a 19 285 
261 


57 a 11 
10 189 
247 
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71 9 
43 11 148 
35 152 
145 
455 
313 
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140 
135 
165 
210 
95 
241 
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Fireproofing of Fabric, The 

Fireproofing Wood for Theatre Scenery 

Fire Protection in The Pas, Manitoba 

Fire Record—Bakeries 

Fire Record—Fertilizer Plants 

Fire Record—Mattress Factories 

Fire Record—Furniture Factories 

Fire Record—Oil Refining and Storage 

Fire Record—Saw Mills 

. Fire Record—Woodworkers 

Fire Rules—Du Pont Building 

Fire Tax Rate, The Decreasing (Chas. E. Worthington) 
Fire Tax Rate, Factors Affecting the (Chas. E. Worthington) 
Foam for Oil Storage Protection, A New 

Forest Fires, Portable Pumps for Fighting 

POS OE TsO NU on sacs escorts sheee nas -- 
Furniture Factories, Fire Record 


Generator Fires, Extinguishing With Co: 
Getto Building Fire, Wichita, Kan. (Feb. 5, 1923) 


H 


Hammond Lumber Co. Fire (Astoria, Ore., Sept. 11, 1922) 

Hazards of Asbestos Fabric. Manufacture 

Hazards of Portable Heating Devices 

Heat Penetration Through Sand Protection (U. S. Treasury Building 
Roof Fire) 

Heating Elevated Steel Sprinkler Tanks 

Highway Bridge Fire Protection 


Importance of Testing Extinguishers 
Inflammable Picture Film; Prohibited in Paris After Jan. 1, 1925 
Interesting Fires 


Lexington Avenue Apartment House Fire (New York, Oct. 22, 1922)... 3 

Loss of Life Fires: No. 1, Page 99; No. 3, Page 309. 4 

Loss of Life Fires in Two Factories (Brooklyn, Oct. 30, 1922; New 
York, Nov. 3, 1922) 

Loss of Life Statistics 

Lynn, Mass., Shingle Roof Fire (April 28, 1922) 
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Mattress Factories, Processes and Hazards of........-.c:ssccsscsssecssseseececceeneeeses 2 194 

Memphis Department more Fire: (May: 29. 1922) ccc 1 83 

Mine Fires and Explosions -.....-..- ioc subons eaehscascgs Saatadavaspatvissommanbasestneantneneaeue 3 237 
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mew aor Central Pier Pie (Aug. 12: 1922) -s.- 8 occ cscs 2 148 
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Oo 

Oil Fire at Everett, Mass., (Photographts) --..-...-.<.-.sssseso-sescosasescssonestonsvsenee 3 276 

Oil Fire Fighting (Oil Well Fire, Wyoming mee. @3, 1922) 4 339 

Oil Refining and Storage—Fire Record.........-...--.--ccscesscscsscscessscesennensecseceeses 4 373 

Oil Retinery, Three Agitator Fires’ im . am-..--.....:.cs.cccnecccsseccssetiecsebiseossencs 1 87 

Oil Storage Protection, A New Foam for-..---.-.-.-- adelante ee 3 250 
Pp 

1 80 


Paper Box Factory Fire (Monroe, Mich., 
Pier pire. ew 1 ore Central. 2 148 
Portable Pumps for Fighting Forest Fires 
Processes and Hazards of Mattress Factories.........- 
Protection of Life in Dwellings -..... pacpapscksesilinanscbape Miecsb re Sede nena eras 2 180 
Br IE AEC) EES RADE G ani mins aise nnn cc sess es ais concep sqesatnpnconnscyeorsbooes 














Radio Signaling Apparatus (Thomas Henry Day) ---------+----s---sseeesreeesesnseee 
Revised Loss Statistics for 1921...............-.- ; rg Cbedeiran tans Siesana cease mote lbs 












Safeguarding Life from Fire, Some Fundamentals of (C. Heller).......- 














a aI REN os cacsvapusschncscendpsontionieacade ci eacassonbebeoadtnebenestnansvessocaouct 2 2 
Sealite, A New Foam for Oil Storage Protection 3 250 
eRe NS aR ST CTR BID cn ceasncescnnsssrcenreesdonsenososmpevessecsenbsahteeccotin 3 278 
Shelton Hall Fire, Pittsburgh (March 7, 1923) ...........-.-c-c.c:--ccscessecssececeesecsese 4 371 
Shingle Roof Fire, Lynn, Mass (April 28, 1922)...........- 1 77 
Bare tamenlt RMMI (C00 U,  REIRR) oc caches enn spans oeosorndonicanen shes snevsisenarotcondoivenbonte 4 346 
Sprinkler System, A New Calcium Chloride. In the Montreal Harbour 
Commissioners’ Cold Storage Warehouse 3 267 
Sprinklers, Automatic, Annual Summary.......--.-----------iesseseses-seeeeeeneeee + 401 
Subway Fire, The New York.......-.-...----:0----c-c--ssssssssensenenssnsessssscsennsonsneesensseeennnsees 2 112 











Tanks, Heating Elevated Steel Sprimkler........---..---------cccscsssesssessesnsesenenseeenees 
Theatre Scenery, Fireproofing of Wood fot.....-..------.--+---- 3 260 








Three Agitator Fires in an Oil Refinery........-....------------++- 1 87 
Three Dry Valve Failures —~.--.-.-.-.-...----.----ss---ssonscsosssossoee- 1 97 
Two Fires in Concrete Buildings Under Construction pe a 377 
Two Recent Factory Fires..-..----.c-----s-sc-sscsscsscsscssonsnsenssssonsensnssnscscessensensnnsensocenees 3 298 








U. S. Treasury Building Roof Fire (Feb. 8, 1922)... 
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